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Abstract 

The  purpose  of  the  present  paper  consists  of  treating 
some  problems  arising  in  the  theory  of  wave  propagation 
in  stratified  media.  The  stratification  is  supposed  as 
being  continuous  im  some  partial  questions  or  discontinuous 
in  another  ones. 

The  problems  in  question  are  diffraction  problems  in 
a  strong  relation  to  refraction;  generally  such  problems 
are  very  difficult:  therefore  some  authors  have  given 
approximative  solutions  based  on  physical  reflections  for 
conditions  of  great  generality;  such  a  solution  has  often 
an  asymptotic  caracter:  it  becomes  rigorous  by  an  infinite 
approximation  to  some  limite  in  the  given  conditions, 
i.e.  for  instance  the  dielectric  constant  &  as  a  function 
of  the  coordinates.  The  errors  of  an  approximative  theory 
are  not  known  in  general.  Therefore  we  have  cm  interest 
on  a  comparision  of  the  approximative  solution  with  a 
rigorous  one  in  a  case  where  such  a  rigorous  solution  is 
known  and  of  sufficient  generality.  The  most  important 
approximative  theory  for  the  propagation  of  waves  is  due 
to  Seckler  and  Keller  C23].  It  is  based  on  the  supposition 
that  in  a  stratified  medium  the  power  within  a  tube  of 
rays  is  constant,  it  calculates  rays  thereafter  the  cross- 
section  of  tubes  of  rays  as  tubes  of  constant  power,  from 
what  follows  the  field  intensity.  This  calculus  neglects 
the  continuously  distributed  inner  reflection  of  waves. 

On  the  other  hand  one  of  us  (E)  has  given  a  rigorous 
solution  08]  09J  of  the  problem  of  waves  in  medium  of 
plane  stratification  in  the  form  of  an  Epstein-layer.. 
(Pig.  1).  The  difference  of  £,  values  below  and  above  a 
layer  of  given  thickness  can  be  varied  and  tLi  thickness 
of  the  layer  also.  This  solution  furnishes  a  sufficient 
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generality.  The  authors  are  indebted  to  Profesoor  Pelsen 
(Microwave  Research  Dpt.  Polytechnic  Institute  Brooklyn) 
for  kindly  having  given  the  hint  that  some  research 
workers  in  U.S.A.  using  Seckler's  and  Keller's  approxi¬ 
mations  are  interested  on  a  numerical  knowledge  of  the 
errors  of  this  theory  and  so  the  authors  furnish  in  the 
present  report  numerical  evaluations  of  it  in  comparision 
with  h's  rigorous  solution  for  the  hp3tein-layer .  This 
is  the  first  part  of  this  paper.  It  turns  out  directly 
that  the  above  mentioned  reflection  is  tne  main  error  of 
Seckler ' 8  and  Keller's  theory  and  we  have  given  many 
examples  where  this  reflection  is  week  anu  another  ones 
where  it  is  strong.  The  exact  numerical  knowledge  of  this 
continuous  reflection  is  given  in  a  broad  domain  of 
variation  of  the  gradient  of  £  . 

In  the  case,  where  rays  are  returning  in  a  zone  of 
total  reflection,  behind  this  zone  real  rays  does  not  more 
exist  in  the  original  sens  of  their  definition.  In  the 
original  case  rays  and  lines  of  Poynting  vectors  and  nor- 
nales  to  the  surfaces  of  constant  phase  ("wave  normals") 
are  identical.  Behind  the  zone  of  total  reflection  arise 
transversally  attenuated  waves:  the  surfaces  of  constant 
phase  and  constant  amplitude  are  perpendicular  one  to 
another;  there  exists  a  real  and  an  imaginary  component 
of  Poyntings  vector.  Wave  normals  are  identical  with  the 
direction  of  it's  real  part; thus  the  imaginary  part  is 
perpendicular  to  phase  normals,  is  the  direction  of  ex¬ 
ponential  attenuation.  Now  the  question  arises: 

Is  it  allowed  to  consider  the  lines  of  real  part  of 
Poyntings  vector  *  phase  normals  as  "rays'1  in  the  theory 
of  diffraction. 

The  existence  of  such  waves  in  an  homogenous  medium 
oehind  a  zone  of  total  reflection  is  well  known.  Futher- 
more  £  has  shown  in  M  M  that  this  type  of  wave 
exi8tc  also  behind  an  £psteln  layer,  where  the  medium 
becomes  approximatively  homogenous.  The  answer  of  the 
above  mentioned  question  has  to  proof: 

Let  an  transversally  attenuated  wave  be  incident  on 
a  smooth  obstacle  in  its  field.  The  limit  of  the  shady  eons 
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is  still  furnished  by  the  rays  of  our  definition.  This 
demonstration  is  given  by  an  integral  equation  method 
due  to  Samans  in  2.1. 

This  first  step  is  to  be  continued.  £.  treats  in  some 
generality  the  diffraction  problem  of  traneversally 
attenuated  waves  by  infinitely  conducting  cylinders  and 
spheres. 

In  the  scope  of  the  present  report  this  problem  is 
studied  by  the  following  stepsi 

1)  In  the  shady  zone  the  "creeping"  waves  M  or  'Vat son 

M 

extend  the  theory  of  these  waves  to  the  case  of  incidence 
of  traneversally  attenuated  waves,  to  see  their  distortion 
in  our  case. 

2)  On  particular  in  the  case  of  the  sphere  it  turns  out  that 
the  classic  series  following  Legendre  functions  does  not 
more  converge  on  the  whole  surface  of  the  sphere.  The 
present  report  shows  that  Y/atsons  transformation  gives 
autoaaticly  an  analytic  continuation,  the  distortion  of 
Watson  waves  is  treated. 

3)  Franz  [ 4J  has  shown  that  in  the  illuminated  side  of  the 
sphere  or  the  cylinder  besides  the  incident  wave  the 
solution  consists  of  two  parts:  the  sum  of  the  creeping 
waves  coming  from  the  shadow  side  of  the  obstacle  and  a 
part  Decoming  the  geometrical  optics  of  the  rays  on  the 
surface  for #  Therefore  the  geometrical  optics 

of  transveraally  attenuated  waves  is  treated  in  the  follo¬ 
wing  form  in  greater  genereality: 

Let  an  transversally  attenuated  wave  be  incident  on 
a  plane  surface  of  anotxier  dielectric  or  infinitely  con¬ 
ducting  medium:  reflection-transmission  coefficients  are 
calculated.  An  analytic  continuation  of  Snell’s  law  to 
complex  angles  of  incidence  was  to  be  effected.  The  di¬ 
rection  of  incidence  is  given  by  wave  normals.  It  turns 
out,  that  the  real  angle  of  incidence  is  directly  to  be 
added  to  the  complex  one  in  the  case  where  this  angle  is 
zero.  The  complex  angle  is  the  angle  defined  by  classical 


furnish  the  solution.  We  have  to 
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reflection  theory. 

Thus  we  seet 

Taking  wave  normales  ae  rays  in  the  case  of  trans- 
versally  attenuated  waves  we  find  a  shadow-formation  given 
by  these  rays  and  we  are  able  to  apply  Watsons  transfor¬ 
mation  also  if  the  classical  series  are  not  convergent. 

A  short  supplement  treats  the  reaction  of  a  third 
layer,  behind  a  zone  of  total  reflection  to  the  toted  re¬ 
flection.  We  knows  If  in  the  third  zone  a  homogenous  wave 
ariees,  total  reflection  is  destroyed.  However  the  author 
has  never  found  in  the  litterature  a  treatise  making  evi¬ 
dent  the  mechanism  of  this  effect.  It  is  often  unpleasant 
for  the  reader  to  consult  textbooks  and  papers.  For  this 
reason  the  author  has  given  in  seven  appendices  every 
material  necessary  for  understanding  the  present  report 
for  a  physicist  of  general  formation  not  especially 
aquainted  with  propagation  and  diffraction  theory. 
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1)  Numerical  Evaluations  of  the  Approximative  Diffraction 
fheorv  of  Seokler  and  Keller  in  Comparlaon  with  the 
Rigorous  Solution  in  the  Caoe  of  an  Epstein  Layer. 

By  G.  Eckart  and  H.  Martin 


Seckler  and  Keller  have  developed  a  theory*  of  dif¬ 

fraction  of  electromagnetic  waves  in  an  inhomogenous  medium, 
the  basic  idea  of  which  is  represented  in  Appendix  VII. 

One  of  us  (2)  has  given  a  rigorous  solution  of  the 
same  problem  in  £iej  p9J  §o]  in  the  case  of  an  hpstein- 
layer.  An  outline  is  given  in  Appendix  VI. 

Prof.  Pelsen  (Polytechnic  Institute  of  Brooklyn)  has 
kindly  made  the  remark  that  it  seems  to  be  useful  to  know 
exact  numerical  values  of  S.  and  K's  solution  in  comparison 
with  rigorous  ones  in  the  above  mentionded  case.  ?or 
this  purpose  Lir.  Martin  has  executed  numerical  evaluations 
of  both  theories. 

The  main  interest  is  concentrated  on  tlfe  knowledge 
of  conditions,  furnishing  exact  values  of  8.  and  K's  theory 
on  the  one  hand  and  on  the  other  hand  conditions  where 
S.  and  K's  theory  bucomes  erroneous  and  the  order  of 
magnitude  of  these  errors. 

The  computer  of  the  Computer-Center  of  the  University 
of  baarbrilcken  is  of  the  type  Zuse  Z  22,  not  usual  in  U.S.A. 
Therefore  the  entire  programm  is  not  reproduced  here. 

It  is  evident  (App.VII)  that  the  main  error  of  2.  a.  K. 
consists  of  the  fact,  that  these  authors  neglect  the  TtuUhftfat 
continuous  reflection  due  to  the  continuous  stratification 
of  the  dielectric  constant  of  the  medium. 

The  theory  of  the  Epstein-Layer  is  surveyed  in  App.  VI. 

At  the  first  glance  it  seems  to  be  probable  that  this 
reflection  is  direct  proportional  to  the  variation  of 
on  a  wave  length,  but  a  deeper  study  shows,  that  this 
effect  ia  more  intricated.  However  the  function 
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of  the  Jipsteln-layer  (App*  VI)(Pig.1)  shows  a*  linearly 
variating  £  in  a  certain  layer  of  the  thiokness  ^ 

(App.  VI) i  the  transition  to  constant  values  of  £  outside 
of  this  layer  is  effected  with  continuous  derivatives 
of  any  order.  The  exponential  caracter  of  £ 

cP 

€&Jm  4  f  "JB%  (See  fig.  1  and  App.  VI) 

4  +  6 

produoes  a  smooth  transition  to  the  limiting  values  of£ 
outside  of  the  layer  above  mentioned. 

In  H  one  of  us  has  given  an  exact  solution  of  the 
differential  equation  of  the  rays.  But  for  the  use  of  the 
computer  a  direct  numerical  solution  is  prefered.  The 
term  "vectorlength"  on  the  top  of  the  numerical  tables 
denotas  the  length  of  the  steps  used  for  the  integration 
of  the  differential  equation  of  the  rays.  The  evaluations 
are  effected  for  three  frequencies: 


W  »  3*107, 
The  values  of 


'«  3*108  and  (4^-  3*109 

angle  of  incidence  with  vertical  axis 
in  the  chosen  minimum  of  height  (AppvVII) 

Difference  of  the  limiting  values  of 
for  z  ■  + 


*/«• 


layer  thickness  (Pig.  ) 


chosen  for  the  evaluation  are  given  in  Table  I. 


It  was  chosen  a  minimal  height  below  z  •  O^the 
symmetry-level  of  the  layer  suffioently  great,  so  that 
the  medium  there  is  alsready  homogenuous  in  good  approxi¬ 
mation.  On  a  page  of  these  evaluations  we  find  on  the  top 

CJ,  %,  <P  <*ut  vectorlength 

for  this  condition  and  the  value  2^  ,  the  angle  of  inci¬ 

dence  *  angle  of  direction  of  the  ray  in  the  minimum  of 
height  the  reflection  coefficient  Is  given:  first  number 
its  absolut  value,  second  number  its  phase  in  radiance 
(3,1413  ■  ).  The  transmission-coefficient  is  denoted  as 

"Trans it fact or"  also  in  two  numbers:  value  and  phase. 
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The  third  line  gives  fit  ff  for  the  chosen  layer. 
For  the  incident  waveCtj/J/^p  is  given  by  oq.7  appen¬ 
dix  VI.  .valuable  for  Vf*  eq.  (8)  App.  VI.  Since  the 
real  part  of  these  parameters  is  1  the  numbers  in  the 
top  of  the  tables  denotes  only  the  imaginary  part.  For 
the  distortion  functions  D  l  f  V'r  /  Dt  Alpha,  Beta,  Gamma 
denote  only  the  first,  second,  third  parameter  in  the 
hypergeometric  function.  (15) (16)  show,  that  only  signs 
are  commuted  by  forming  the  combinations  of 
used  for  v1 ,  Vg,  v^.  Gamma  enters  by  its  imaginary  part 
(eq.  (15)(16)  App.  VI)  with  different  sign.  In  tne  top  of 
the  numerical  tables  we  give  only  the  abs.  value  of  the 
im.  pert  of  oOf  .  The  third  parameter  in  (eq.(17 

App.  VI)  is  not  indicated  on  the  top.  It  does  not  contain 
The  colonne8  of  numbers  below  the  top  denote 


1 )  Height  in  the  ray 

2)  as  a  function  of  height 

3)  S.  a.  K's  value  “V*ji 

4)  ^  ,  the  Epstein  parameters 

5)  The  number  of  terms  used  for  calculating  hyperg.  functions 
with  sufficient  precision 


6) 

Distortion 

function 

real 

part 

for 

the 

upgoing  wave 

7) 

n 

II 

im. 

part 

tt 

91 

upgoing  wave 

8) 

91 

11 

real 

part 

11 

99 

downgoing  wave 

9) 

it 

n 

im. 

part 

II 

99 

downgoing  wave 

Above  height  ■  0,  we  have  only  the  upgoing  transmitted 
wave,  thd  latter  two  are  not  more  existent. 


Concerning  6)7) s  The  distortion  function  for  the  up- 
going  wave  is  multiplied  by  unity,  this  one  for  reflected 
wave  by  R,  and  this  one  for  the  transmitted  wave  by  T. 


About  "height  /s*  0"  we  have  following  App.  VI.  a  con¬ 
tinuous  transition  between  the  transmitted  wave  on  the 
one  hand  (£^  0)  and  the  sum  of  the  incident  and  reflected 
wave  (ft^.0).  However  there  exists  often  a  strong  variation 
of  the  field. 

For  the  heighest  frequency  Ct)  •  3*10^  the  parameters 
of  the  hyperg.  functions  take  great  values;  forming  higher 
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terms  in  the  hypergeometric  series  we  arrive  at  the  limit 
of  the  range  of  our  little  computer.  Some  last  terms  on 
a  colonne  then  are  not  more  exact. 

The  reader  is  now  able  to  compar  S.  a.  K's  solution 
with  rigorous  values,  to  find  conditions  concerning  the 
gradient  of  £  ,  the  frequency,  the  layer  thickness  of  an 

inhomogenous  medium,  where  the  approximation  used  by 
S  and  K  furnishes  an  error  small  enough. 

The  case  of  total  reflection,  returning  rays  was  not 
taken  into  account  in  the  numerical  calculus.  However 
the  remaining  chapters  deal  with  the  conditions  beyond 
the  level  of  total  reflection  in  the  domain  of  transversally 
attenuated  waves.  It  is  important  to  remark  that  for  nega¬ 
tive  values  of  the  height  we  have  two  colonnes  in  the 
distortion  function:  incident  and  reflected  wave,  for 
positive  heights  we  have  the  transmitted  wave  only. 

Kellers  solution  is  always  good  whore  the  reflected 
wave  is  weak  and  the  value  of  the  distortion  function  1 . 

This  is  evident  that  the  second  part  of  the  error  of 
K's  theory  besides  the  reflected  wave  in  the  zones  outside 
of  the  transition  layer  consists  of  the  deviation  of  the 
distortion  function  from  the  value  1  deviation  also  due 
to  multiple  inner  reflections. 

The  Epstein-lledium  is  almost  homogenous  outside  of  the 
transition  layer.  Reflection-  and  transmission  coefficient 
(App.  VI)  are  the  coefficients  of  the  entire  layer  concerning 
the  corresponding  waves  in  the  almost  homogenous  medium 
( eq .  11-14  App .  VI ) ;  fail ^ 

Suppl.  remark:  The  absolute  value  of  the  exponential  func¬ 
tion  is  everywhere  «  1 ,  so  that  the  value  of  the  distortion 
function  multiplied  by  1,  R,  T  for  the  incident,  reflected 
transmitted  wave  resp.  is  the  value  of  the  rigorous  solution. 
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2.  Soot  Diffraction  Problems  In  Stratified  Hedla  Especially 
In  the  yield  of  Transversally  Attenuated  gave  by 
G.  Sokart 


2.1  The  Formation  of  Shadow  in  the  Field  of  a  Tranavereally 

Attenuated  Wave  (Infinitely  Conducting  Cylinder  of 

Arbitrary  Smooth  Cross  Section) 

In  thie  chapter  we  shall  restrict  ourselves  to  scalar 
waves.  The  attenuation  is  directed  along  the  surfaces  of 
a  constant  phase,  perpendicular  to  the  wave  normal.  The 
wave  normal  would  be  identical  with  the  real  part  of 
Foyntings  vector  for  electromagnetic  vector  waves.  At 
first  we  make  some  remarks  about  the  diffraction  problem 
of  a  plane  wave,  incident  on  an  infinite  cylinder,  with 
the  boundary  condition 

(i)  =  0  on  the  surface 

This  is  mathematically  equivalent  to  the  problem  of  a 
plane  electromagnetic  wave,  the  E  vector  of  which  is  parallel  tc 
the  axis  of  the  cylinder,  supposed  to  be  infinitely  con¬ 
ducting  and  its  surface  being  without  edges. 

This  treatise  is  related  to  Kellers  theory  of  dif¬ 
fraction.  It  shows  that  wave  normales  can  be  used  as  ana¬ 
lytic  continuation  of  rays;  we  shall  see  that  such  a 
cylinder  generates  a  shadow  zone  limited  by  "rays"  realised 
by  the  wave  normal. 

We  shall  somewhat  generalise  a  theory  elaborated  by 
Ur.  Samans  for  homogenous  waves. 

The  author  is  very  indebted  to  Prof.  Claus  UUller, 

Aachen,  for  kindly  leaving  the  paper  of  his  pupil  Ur. 

Samans,  not  yet  being  published. 

We  treat  the  formation  of  shadow  by  an  asymptotic 
solution  of  Kaues  integral  equation  of  first  kind  for  Cj  -f  oO 
ZI7  .As  already  mentioned  we  choose  the  case  of  an 
incident  elastio  wave  with  E  parallel  to  the  axis  of  the 
cylinder.  This  is  exactly  the  problem  of  a  scalar  wave  tl 


-  13  - 


with  the  boundary  condition  (  1  )  on  the  surface.  The 
unknown  function  in  Kaues  integral  equation  of  first 
kind  is. 


9% ¥, 


In  geometrical  optics  shadow  formation  is  infinitely 
sharp  in  the  limit  CO  ->  oo  .  Thus  we  wish  to  give 
an  asymptotic  solution  of  tfaues  integral  equation  with 
regard  to  lH>  in  the  case  of  a  transversally  attenuated 
wave  we  have  to  take  into  account  the  following  remarks! 

The  mathematical  expression  of  the  wave  is 

(2) 

in  an  xy  system  of  coordinates, The  transition  to  the  limit 
oO  would  give  a  wave  completely  distorted! 

For  an  jyf  as  small  as  on  likes 

■K.-Otr****)-** 


(4) 


o 


«*.-  Olt**'*')  -  « 


This  transition  to  a  limit  seems  to  be  not  reasonable. 

For  we  wish  to  variate  v  so  that  the  attenuation  on 

the  length  1  in  The  y  direction  remains  constant,  i.e. 
we  require 

(5)  Ccm^T  and  we  get: 


( e )  %-tu, = factoi  r-py]  consequently 


(7) 


-  14 


and  the  incident  wave  is: 

fync 


e*fi[jitfr^  - 1°} ] 


Por  making  more  comprehensive  the  following  study  for 
readers  who  have  not  Uaues  paper  at  their  immediate  dis¬ 
posal  the  author  reports  shortly  some  essential  features 

Let  a  smooth  obstacle  be  placed  in  the  field  of  an 
incident  wave,  at  the  surface  of  this  body  (P*  point  of 
observation,  Q»  point  of  source)  we  put  the  value  for  u 


(9) 


u  t2 )  &  ft 


The  normal e  derivative  may  be 

Oo, 


ilaue  treats  problems  in  three  dimensions  of  space,  his 
Greene  functions  is  taken  as  , 

jU 

t*  r*i »  —  >r 

(ID 


By  this  normalisation  of  Greens  function  the  factor 
is  not  more  existent  before  the  sign  of  integration  in 
Greens  formula.  In  the  boundary  value  problem 

°n  the  surface  of  the  diffracting 
body  can  be  found  by  solution  of  one  of  the  following  two 


integral  equations: 


(12)  'Uutt,  c£)-jj£d,%)  g «*• 


(13) 


9% 


c£j£  *  StA»fat+  tUi*.  Ifo  **  & 


(12)  represents  an  integral  equation  of  first  kind 

(13)  an  equation  of  second  kind  [ ij  .JhiHit® ft. 
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corresponds  to  the  boundary  condition  for  the 
magnetic  potential  corresponding  to  the  vector  E  supposed 
as  parallel  to  the  axis  of  the  infinite  cylinder.  Y/e 
follows  Saman's  two  dimensional  calculus;  the  incident 
wave  in  daman's  paper  is  supposed  as  a  homogenous  plane 
wave.  This  paper  makes  inmedialtely  evident  the  shadow 
zone.  Our  problem  supposes  an  incident  wave  of  the  type 
given  by  equation  (8). 

Samans  solves  Uaues  integral  equation  of  first  kind 
in  an  asymptotic  manner.  His  integral  equation  uses  a 
normalisation  so  that 

(,4>  ~ 


In  the  plane  of  the  cross  section  of  the  infinite  smooth 
cylinder  Samans  uses  as  Greens  function 

(15)  (%)  =•  <J£o  *(11 /fo  “* 

is  the  position-vector  of  Q  (source  point) 
m  iB  the  position-vector  of  P  (point  of  observation) 
t  is  the  parameter  of  the  curve  length  at  the  border  of 
the  cross  section  of  t:.e  cylinder  whope  axis  is  supposed 
perpendicular  to  the  plane  of  design,  £  is  the  t-value 
for  the  point  of  observation. 

Y/e  are  generalising  Samans  caluculus  upon  an  inhomogenous 
incident  wave. 

In  what  follows  let  denote 


A  the  unity  vector  in  the  direction  of  the  phase 

(wave-)  normal  ■  real  part  of  Poyntings  vector 

-to 

A'  the  unity  vector  in  the  direction  of  attenuation, 
perpendicular  to  A  (Fig. 6) 


C, 

C2 


■  unity  vector  on  the  contour  of  the  diffracting 
cylinder,  supposed  being  smooth  without  edges 

is  the  illuminated  part  of  the  contour 

is  the  shady  side  (Fig.  6) . 
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The  incident  wave  iei 

where 


(17)  l*'l)  -4  is  the  scalar  product  of  the  two 
vectors^*  with  ^  . 

In  the  following  text  we  shall  often  wriffc 

(.8)  T-tfe)-pi)\ 


Then  it  arises  the  integral  equation  corresponding  (12) 


(19) 


fcH  -  ^  f 

_ ,  V  # 


a/m 

to  be  resolved  with  respect  to  9*'^) 


The  shadow  problem  related  with  consists  of  showing  that 
for  the  geometrical  optics  of  the  phase  normal 

(real  part  of  Poyntings  vector)  furnishes  the  solution, 
that  is  to  say  that  for  *-»«’  fit)  in  C4  disappears 
whereas  in  is  the  solution.  We  shall  demon¬ 

strate  that  for  "A*  — •>  <0  the  asymptotic  solution  is  given 
by 

ftt)  *  3^  C,  * 

(20) 

<j 


illuminated  side 
shady  aide 


The  solution  is  performed  by  means  of  saddle  points  method 
and  Riemann-Lebesgues  lemma j [VJ  S.  172.  For  the  saddle 

point  method  becomes  rigorous  and  we  have  to  verify  that 
(20)  is  the  solution*  Q *-0  in  the  shady  side  is  then  the 
prouve  for  our  affirmation,  that  "rays"  are  pepresented 
by  wave  normals. 


We  shall  follow  the  calculus  of  Samans  and  we  shall 
show  that  the  case  of  the  ihhomogenous  wave  differs  from 
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Samons  result  only  by  the  attenuating  factor,  arising 
as  a  "slowly  variable"  function  in  the  saddle  point- 
integrands;  this  is  a  very  simple  result,  but  also  of 
some  interest.  Some  necessary  explanations  are  composed 


in  the  appendices  III  and  IV. 


An  asymptotic  representation  of  this  is 

<25) 

Now: 

^ i4j 

Consequently: 

<  S5 )  Otty 
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Lore  g^erally  than  Sextans  we  have  now  the  factor 
exp £•  ' ptyj  under  the  sign  of  integration, 

but  not  influencing  the  position  of  the  saddle  point  and 
the  calculus  of  the  integral,  because  for  ^-*C0  this 
factor  represents  a^slowly  variable  function.** 

Santana's  calculus  runs  by  two  methods  of  calculating 
integrals 


a)  some  integrals  disappear  owing  to  Rienann-Lebesgue's 
lemma  fbj  L.  172 

b)  some  integrals  are  evaluated  by  means  of  saddle  points 
method  (steepest  descent,  stationary  phase). 

In  both  cases  is  the  famous 

"slowly  variable  function",  v/ith  this  supposition  we  follow 
the  calculus  of  Samans  by  inserting  (20)  (21)  into  equation 
(19)  and  verifying  directly  in  an  asymptotic  manner. 


Let  us  consider  at  first  the  case: 

The  point  of  observation  placed  on  the  illuminated 

side  C*  of  the  cylinder:  (Pig.  2,5) 


In  order  to  verify  the  integral  equation  we  have  to 
show  that  in  an  asymptotic  manner  for  TL  — ^OC 


(see  (18)) 


where  T  denotes  the  distance  between  point  of  observation  ( &  ) 
and  point  of  integration  (  t  ) .  If  S  is  situated  on  Qj 
the  value  Tithe  arises.  For  avoiding  difficulties  we 
transform  the  integral  .by  means  of  Greens  theorem  so  that 
iB  also  contained  in  some  intervals  of  integration 
indeed,  but  the  integrals  are  easily  evaluated. 


Ae  (  g  >  0  in  the  shady  side)  the  integration  is  to 
be  extended  over  the  illuminated  part  of  the  circum¬ 

ference  of  the  cylinder,*  we  close  this  part  by  a  stright 
line  J)  ,  writ^.  Greens  theorem  for  a  position  vector 
outside  of  S  (Pig. 3) ,  represent  r  by  the  incident  wave 
on  Cf  and. D  ana  in  £  and  we  have 

4 


% 
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This  integral  is  equal  to: 


<»>*- 

if  faf)  is  displaced  upon  the^  border  Q>  9  is  to  be 

replaced  by  (Pig. 4)  where  pS)  is  surrounded  by  a 
snail  half  circle.  Then  we  have  _ 

CcJf-  «&)*- ?%*-[*  £* 


<;+!>** 


Jk+K-to  4wU->0 


c4  „  6,  ® 

4uuH-^6  denotes  that  the  half  circle  /{  is  contracted 

Wi*)/* 


to  a  radius  — ^  0. 

By  means  of  the  well  known  development  of 

in  ifo-o  we  find  ( 
ii^tlie  exterior  of  &  ) 

/0 

I  sT*  sMl 

(30) 


normal  directed 


furthermore 


consequently  (29)  reduces 


itself  to: 


and  we  have  to  demonstrate  that  the  two  integrales  on 
the  right  hand  side  of  ( }2 )  taken  over  and  ^  dis¬ 
appear  for  a^oo  •  borne  subsidiary  calculus  is  effectuated 
in  the  appendices  III,  IV,  V. 
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It  ie  easy  to  calculate:  (See  Samans)  ^  ~y  . 

i-  &  > 

with  the  notation 

we  have  Hankel's  well  known  asymptotic  representation 
(36) tfi&r)  V/3T ®  *  '*{ \i  +  O ckrl) 


Inserting  this  representation  Into  the  Integral  (we  refer 
to  the  appendices  III,  IV,  V)  we  find  for  (33) 


Corresponding  Appendix  IV  it  ie  easy  to  see,  that  on 
no  stationary  point  is  possible.  In  order  to  estimate 
the  integral  by  means  of  Riemann-Lebesgue’s  lemma  we  have 
to  study  the  influence  of  '/fr  for  r~f0 .  It  is  evident 
that  there  At  •  is  of  the  order  of  ?<  (  radius 

of  curvature  ’to)  y (i-  length  of  the  curve). 
The  integrand  is  every  where  finite  and  by  App.  Ill 
we  have 


The  two  parts  of  the  integral  over  J)  are  found  in  the 
following  way: 
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'  ^  was  the  function  of  the  incident  wave  on$  . 

Then  there  exists  a  stationary  point  of  the  second  kin^f 
evident  froo  fig. 

*  7t5IH  0<>i 


(39) 


Appendix  III,  theorem  2  shows  the  calculus  of  the  saddle- 
point  integrals 

With  the  notations  of  App.  Ill,  IV,  we  have 

(40)  IW'/tf-gnJ  +  /ffo-fatj 

fr°"  *p  • IV _r  ,  /if*-  gVs;;  /*» 

/rf-tj  -t-  C'lffm-tfai  J 


(41) 


to 


By  means  of  well  known  theorems  on  curves  (f.ie 
321  ff,  text  hooks  on  differential  geometry)  we  finds 


.  ,  ,7ll  /*w-  tnH 

(4*,  -  ) 

/*/«  -*n)r  £  n5ir__  ^77/ J 


/pH  -  £/S)/3 


where  represents  the  curvature  of  the  border  in  the 
saddlepoint  t  *  V{  noij)  ie  a  stright  line,  **  0  * 

j  _  i.i j  ji i i.  / ^ i  — •  a /hi  i j i i  _ 


- - *■ -  *  t  •i  'X Z) / —  - - - - 

in  the  saddlepoint  (£#)"“  (£“))  .  .  has  t^e  < 

of  the  normal,  consequently  *® 


direction 
^  and 


(43) 


>c,  t-rim.  the  saddle  point 


ipuj-iwi 

1 
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Taking  into  aooount  the  well  known  asymptotic  represen¬ 
tation  of  %r<  At) 


a,?** 


(45  we  get  analogously  toftsffj 

+oik\ 


(46)  2) 


J' 


Here  we  have  » J  /rv’  parallel  to 

Collecting  (26)  (28)  (30)  (31)  (32)  (45)  (46)  then  (26) 
is  verified. 

In  the  case  t?v  on  the  illuminated  zone  of  cylinder 
the  integral  equation  (12)  (19)  is  now  resdlved  in  an 
asymptotic  manner  for^~*°0  by  (20)  and  we  turn  ourselves 
to  the  analogous  solution,  if  ,  i.e.J?  is  si¬ 

tuated  in  the  shadow  zone.  Also  in  this  case,  damans' s 
calculus  is  cm^^modlfied  by  the  slowly  variable  function 
tob[-plvr  t ***]'  T~0  is  excluded  here 

because  in  the  neighbourhood  of  2 

On  there  exists  a  stationary  point  of  first  kind 

.  (App.  II,  IV,  V,  see  Pig.  12) 


(47 


(&)-?<»} 


for 


Only  this  part  of  the  exponent  determines  the  saddle 
point,  that  contains  A*  again 

slowly  variable.  We  have 

*7*/ 


(16) 


W)  t0ty 
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Then  the  function  (p (see  App.  Ill, IV)  is 

From  equation  (42)  (being  valuable  for  v*$  and  vQ 
in  the  integrand)  we  sees 


(50)  AW 

Consequently: 

(5D 

4 


5: 


, -  y 


This  Integral  furnishes  by  saddle  points  method  .4  *4^ 

■  r  m  ^  js  — —  ^  yi/flyH  f/tj 

(M) 


r  'v-  -  -  ✓ 


Here  we  take  into  account  that  (Fig.  8) 


(53) 


-  (4 '  W 


furthermore  |eq.  ( t )  in  App.  IV) 
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-  ?«>$•  -Kfa- &*>) I 

and  therefore: 

Thus  the  integral  equation  is  verified  toy  (56)  also  in 
the  case:  point  of  observation  situated  in  the 

shady  sons. 

For  j£-*oo  in  an  asymptotic  manner  we  have  ahovrni 

Let  a  transversally  attenuated  wave,  the  direction  of 
incidence  of  which  is  defined  by  the  phase  normal  *  real 
part  of  Poyntings  vector,  toe  diffracted  toy  a  snooth 
zy  Under;  the  boundary  condition  is  u  ■  0  g  then  there 
exists  exactly  as  in  the  case  of  a  homogenous  wave  an 
illuminated  an  a  shady  zone;  the  limit  between  illuminated 
and  shadow  zone  is  defined  by  geometrical  optics  if  wave 
normals  are  defined  as  rays. 

That  is  to  /»ay  that  theee  wave  normals  are  to  toe 
considered  as  analytic  continuation  of  rays  for  Kellers 
theory.  This  could  serve  as  a  supplement  to  this  theory. 

Only  in  the  point i  limit  between  shadow  and  illuminated 
zone  the  integral  equation  is  not  fullfilled.  This  point 
is  a  set  of  Letoesgues  measure  zero,  not  influencing  the 
value  of  an  Integral. 
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2.2  WatBona  Transformation  -  Creeping  Wav  on  the 
Surface  of  Cylinders  and  Spheres  for  Inc Id ant 
transveraally  Attenuated  Wavee  ' 

In  the  following  chapter  we  wish  to  treat  a  series 
of  problems  concerning  the  diffraction  of  transversally 
attenuated  wavee t 

1 )  For  an  incident  transversally  attenuated  eleetronagneetlc 
wave  we  shall  establish  the  solution  of  the  problem  of 
diffraction  by  an  Infinitely  conducting  sphere.  The  olassio 
eeritSdevelopoents  of  Debyes  potentials  are  extended  to 
thiB  "lnhomogenous"  case.  It  turns  out,  that  the  usual 
series  following  Legendres  functions  do  not  more  converge 
on  the  whole  surface  of  the  sphere  and  we  shall  see  that 

in  this  case  Watsons  Transformation  gives  an  analytic 
continuation  of  the  development  in  the  shady  sons. 

2)  Watson  waves  are  often  noted  as  "creeping  wavee"  jfdJ  and 
we  intend  to  study  their  distortion  by  transversal  atten- 
utation  in  the  shady  sones  of  cylinders  and  spheres. 

2.2.1  Debye's  Potentials  on  the  Sphere  for  the  Incidence 
of  Transversally  Attenuated  .Waves 

In  a  famous  paper  JjbJ  Debye,  has  given  1909  the  first 
complete  solution  of  the  diffraction  of  a  plane  homogenous 
electromagnetic  wave  by  a  sphere  consisting  of  any  material, 
containing  sIbo  the  Infinitely  conducting  sphere.  The 
theory  of  diffraction  has  made  tremendous  progresses  since 
this  timet  The  fi'at  one  consisted  of  the  introduction  of 
Watsons  transformation  1916  fo]  fi\J  .  In  thecae 

papers  are  involved  the  "ffatson-waves"  denoted  later  on 
by  Frans  /4J  "creeping  waves".  We  intend  to  study  the 
distortion  of  the^se  waves  by  transversal  attentuation  of 
the  incident  plane  wavei  from  2.1)  we  take  the  oertainty, 
that  the  shadow  is  limited  by  "limiting  rays",  defined  as 
wave  normals.  Headers  of  Debyes  paper  may  take  into  aooount 
that  this  author  uses iJkfr/fjVt]  as  a  time  function, 
whereas  we  prefer*)^] tywt]  .  We  shall  oonsider  the  primary 
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wave  as  incident  under  an  angle-^&  ,  then  we  have  to 
continue  Debyes  expressions  into  the  domain  of  oomplex 
angles  after  changing  with  —  . 

For  reasons  of  rigour  we  cannot  avoid  to  follow 
ganeral  lines  of  Debye  in  our  case  of  an  inhouogenous 
incident  wave.  It  will  turn  out  a  direct  analytic  conti¬ 
nuations  of  Debyes  results  for  our  case. 

Debye  supposes  a  homogenous  plane  wave  incident  in 
-z-direction,  or  in  the  direction  opposite  to 

• +0  .  Kow  we  (Fig. 9)  turn  the  system  of  coordinates 
so  that  the  new  pole  is  situated  in  0/  . 

V/ith  reference  to  the  invariance  of  liaxwells  equations 
and  the  wave  equation  against  rotations  we  write  .  down 
the  incident  inhomogenous  wave: 

(i )  **  J 


the- 


(3) 


^  a  LfiJi  &  Otfj 1  -  fac&M  «ij 


—  Wave-impedance 


JS  is  supposed  aa  perpendicular  to  the  direction  of  atte¬ 
nuation.  Ihe  "dual"  case,  H  perpendicular  to  this 
direction  is  not  treated  in  this  paper. 

As  "plane  of  incidence"  we  define  the  plane  of  the 
wave  normal  and  the  direction  of  attenuation.  If  we  turn 
the  zenith  of  the  sphere  from  V*  *  0  into  V* 


x) 


Debye  supposes  /Ex  , 
tor/MA  if/  and  V,  V . 


this  produces  the  exchange  of 
later  on. 
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in  the  meridian  0  (Pig. 14)  then  we  have  from  spheri- 
cal  trigonometry:  (see  Pig. 9)  ^ 

Ca>f  - 


U) 


(5, 


In  a  x,y,z-System  this  would  be  a  transition  to  a  new 
system  by  conserving  the  y-axis. 

The  wave,  chosen  by  Debye,  coming  from  r  •  0  ,  has 
the  form  (in  our  KKS  units) 


(«)  £jf 


±  €iU 

e 


The  rotation  of  the  x,s-plane  into  the  x',z'  plane  fur¬ 
nishes  (see  Fig. 15) 

(?)  ZCctfr* ft 


(8) 


t-Jccnfh 


Then  the  wave  coming  from 

rr 

(9)  t* 

Ot 


is  given  by:  .  f 

* '? 


do)  £y  *  Otcnft+fAvty] f  Hki 

With/fy 

=.*/>[-/ it  4oj>]  (foil.  (4)) 
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low  ww  put 

(13)  ^ 

and  we  shall  see  that  (1)  will  arise  from  (12), 

(14)  *  CQ&CoO&Cl  -j/9u*&  Ct9^ 

CUH*(, 

(is)  £}/= 

•fom  Hi  havt,  Oianr  to  Mi  fit 

*y,  Hi,  M,  Mf  : 

(,6>£^  tyfyMcoj’J/toH&Auy* 

07)  ^ 

(18)  Ep  «  Vf  [-/&%<«#] <*><f 

(19)  -  'J-  ^  1-  eO&l*'V'Ct)yJ 

(20)  l/i  E) *  (‘kn^'ca^coy  ~ 

(2D 

Refering  to  Debye  /y  and  Z’’J  we  are  now  able  to  esta¬ 
blish  the  development  of  the  inoident  wave  after  Debye, 
where  IP  is  replaced  hy/,  f  by^ 

The  domains  of  oonvergenoe  will  be  discussed  after  treating 
the  reaotion  of  the  ihfinitely  oonduoting  pphere. 
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TJe  wish  to  chose  another  definition  of  none  functions 
aa  Debye  and  170  give  the  definitions  of  our  functions  t 


(25,  l^o^) 


otti,  polynom  of  Legendre 


Furthermore  we  wright t 


For  understanding  we  note  Debyes  notations s 
(27) 

<«•> 


Debye  derives  the  components  of  field  vectors  from  a 
magnetic  potential  IS,  and  an  electric  potential 


in  uxs  -  Sieyyi 


-units  we  have  for 


t 
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<»■ %■  % 

»»>£*■* 

_  J_  WOi 
Wfy 

The  magnetic  potential 

(36)  £^»0 

(37) 


(33)  //ft”  0 

„  -m.  WH. 

wn* 

■»v*» 


(38) 


£WM 
c-  -itoju  dHTm 

nrmJT  W 


gives; 

tMMr*  ?*«• . 

„  ,?3~ 

U0)Wft 

,  ~ 


Both  potentials  are  solutions  of  the  wave  equation; 

7T  ^  ^ 


(42) 


It  is  well  known  that  (  M  p.  345)  we  can  write t 
<  €  is  supposed  being  scalar,  ^  unity  vector  in  the 

direction  of  increasing  %  ) 

<43)  F-  VvVxtff'J  tjt(V*cH4 


(44) 


where 


wave  impedance  of  the 
vacuum. 


Then  by  analytic  continuation  to  the  angle  of  incidence  V* 
and  transition  to  */>£-<)' *jt]  the  potentials  of  the 
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incident  wave  aret 


(46) 


t.  -  f  ^1*2,  *&&*»*+ 


£  comes  from  our  use  of  Gn*gi*8  MKS  Units.  Debye  has £;p 
as  an  incident  wave,  we  have  Ey  and  so  cmy>  ,  Hup 
are  changed,  If*  ie  defined  by  (5). 

In  their  domain8  of  convergence  these  series  are  to  be 
summed  and  they  furnish  following  Debye  and  continued  to 
complex  angles: 


(47) 


r  JikUcy 


(48) 


,  (;'**** 


7$  &l[/9utp 


This  is  shown  by  Debye  for^"»  ,  analytic  continuation 
is  valid.  Debye  does  not  give  explicitely  the  origins  of 
the  terms  with 

The  series  have  to  represent  an  entire  solution  of  the 
wave  equation.  These  terms,  due  to  solutions  'of  Legendres 
equation  not  contained  in  the  system  of  spherical  harmonics 
produce  regularity  of  and  i &V  +  0 
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2.2.2) 

on  the  Surface  of  the  Infinitely  Conducting  Sphere 
for  Transversally  Attenuated  Incident  Waves. 


Fullfillipg  Boundary  Conditions  for 


To  these  series  we  have  to  add  another  ones  re¬ 
presenting  wav e8  outgoing  from  the  surfuoe  of  the  sphere. 
The  boundary  conditions  are: 


Using  (25)  we  shall  now  establish  the  expressions  of  waves, 
outgoing  fron  the  sphere:  with  coefficients  KL  and  ^ 
we  have i 


(5D 


/4fcand  /f**  are  easily  found  by  means  of  (45)  (46)  (49) 
(50).  Finally  we  have  for  the  complete  potentials  7^ 


radius  of  the  diffracting  Bphere) 
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It  la  evident  that  (33)  (54)  give  tha  analytic  continuation 
of  Debyes  atrlaa  by  replacing  of  »jt  r>r  .  Bow- 

aver  we  needed  the  oalculua  above  for  proofing  the  add- 
missibility  of  our  procedure  fron  a  phyaloal  point  of  view. 


2. 2. 2.1  B 


Convergence  of  the  Serlea  Polio 


wing  Spherical  Harmonic 

Such  a  series,  written  in  49/’*'  ,  repreaenta  aeries 
following  powers  otCfty*i  it  converges  inside  of  the  unit 
circle,  since  Gdp/' *  t*f  are  the  irregularities  next  to 
the  origin.  If  the  angle  of  incidence  is  real  convergence 
is  extended  over  the  surface  of  the  sphere.  But  if  CcoJ*-' 
for  a  value  of  a,  sufficiently  great  is  not  more  inside 
the  unity  circle  the  series  is  not  more  convergent  and  we 
have  to  loot  for  an  analytic  continuation.  This  continuation 
is  obtained  by  means  of  Watsons  transformation.  In  v/hat 
follows  we  Bhall  see  how  thiB  continuation  is  effected. 

We  shall  see,  that  the  integral  representing  (53)ar(54) 
reduces  itself  to  the  sum  of  residues  of  Watson  waves, 
converging  well  only  in  the  shady  zone  indeed.  But  this 
convergence  in  the  shady  zone  is  valid  for  any  ceaf*. 


2. 2. 2. 2  Watsons  Transformation  Furnishes  an  Analytic 


Continuation  of  Debyes  Series 


In  the  following  text  we  restrict  ourselves  to 
the  series  for  To**.  (54).  For  a  value  of  /*-  ,  where  (54) 

converges,  we  execute  Watsons  transformation  into  an  inte¬ 
gral  long  an  infinite  half circle  and  a  sum  of  residues. 

The  integral  over  the  half-circle  will  disappear,  and  the 
sum  of  the  residues  representing  creeping  waves  will 
arise.  Mow  we  see,  that  this  Integral  disappears  also, 
if  the  series  (54)  is  not  more  convergent  and  the  series 
of  Watson  residues  remains  convergent.  This  affirmation 
is  to  be  proofed. 

Studying  we  oonsider  that  is  zero  on  the 

surface  of  the  sphere.  We  are  interest  an  75^  for  $ > ^  . 


3*  - 


The  sum  in  question  is 


By  introducing  a  oontinous  paraneter  K"  we  transfora  in 
a  well  known  Banner  this  bub  into  an  integral  over  the 
path  of  Pig.  11.  The  integral  runs  as  follows 


C 

There  arises  the  possibility  to  writft'  in  an  usual  Banner 


<*)  Xcc*t)  -  Hf*- 

But  we  shall  not  use  this  fora  for  the  present. 

Putting 

(57)  we  show  that  the  integrand  is  an 

odd  function  of  s  '4) 

We  see 

<5e)#v*y.j  - 

- 

is  an  even  function  of  $ 

(59  )irH*  ^5  i*  an  odd  funotion  of  $ 

(60)  18  80  #ven  function  of  5 

i*'Vtma?Ak  le  an  even  function  of  £ 

is  an  even 

function  of  J  by  virtue  of  well  known  theoreas 
on  Besselfunctione. 
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Likewise 


la  an  even  funotlon  of  5*  *°  that 


because  of  (59)  the  integrand  is  an  odd  function  of  5  * 

Consequently  the  path  of  integration  of  Fig.  11  can  be 
replaced  by  the  path  of  Fig.  12.  The  integral  along  the 
imaginary  axis  disappears  because  the  integrand  is  odd* 
it  is  to  be  shown  that  the  integral  along  the  half-circle 
goes  0  for  00  and  it  remains  only  the  sum  of 
residues  on  the  first  quadrant.  Then  is  to  be  proved  that 
the  sum  of  residues  converges  also  for  an  imaginary  angle 
of  incidence,  (any  value  atCnf*  ).  By  this  consideration 
we  see  again  that  the  sum  of  creeping  -at son  waves  resolves 
the  problem  in  the  shady  zone.  Befering  to  Franz  /VJ  p. 

35/6  (see  Fig. 13)  we  give  the  situation  of  the  mentioned 
chain  of  poles. 

The  line  on  which  the  poles  are  situated  begins  on 
the  real  s-axis  in  3  ®  M.  under  an  angle  of  and 
becomes  parallel  to  the  imaginary  axis  for  —> 

Following  Franz  l.O.  we  put 


In  order  to  estimate  the  integral  for  K’HO  between  the 
imaginary  axis  and  the  line  of  poles,  following  Franz  we 
have  to  treat  it  between  and  tC  *•  <*with 


The  aeymptotlo  representation  of  the  spherical  harmonics 
BH  hi  /uj  p5]  runs  as  follows t 
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Defining 


-  for  s  in  the  upper  plana. 

+  for  s  in  the  lower 

tJeing  Watsons  method  we  have  to  estimate  the  integral  at 
first  on  the  far  half  oircle;  at  first  in0 4k  C& 

We  put 

(69)  and 

(70)  «• 

We  had  in  the  integral  ,  therefore  we  need 

(see  68)  0 

With  increasing  ^”**^d£deereases  .  In  the  mentioned 

^-intervall  we  wri$C  t  . 

(„)  s-f  *  < 

Z t  9 

(70)  6  *  ^ 

-  4  (#**>] 


-  37  - 


i!he  asyaptotlo  valuta  of  tbs  faetors  in  the  integrand 

are 


(71), 


wherein  (the  point  of  observation  lies  outside  of 

the  sphere) .  (Frans  [ij  ) 

Furthermore:  - 


(72) 


i  «<SW /P  -  f’^ 


and 


(73) 


/«%>**} 


We  shall  see  that  it  is  sufficient  to  study  the  integral 
on  the  far  half  cirole  in  0  .  m  in  Qt/4Qt<T 

it  converges  a  fortiori  for  ^  °0  * 

Writing  down  the  integral  in  0^°C  ,  we  have 

four  produots  due  to  the  2  terms  in  the  right  hand  side 
of  (71)  and  the  two  terms  in  the  asymptotic  representation 


(73)*  From  these 


t#. 

products'  we  select  the  moot  unfavorable  one  what  ooneerns 
convergence : 


(74) 


ep/4i<f)  •  8*)  Vf 

0>c ,  &*<  >0 
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If  ^  and  changs  thsir  signs,  ths  tin  with 

. )J  is  to  bt  oonsidsrsd,  ths  fornal  »x- 

prtssion  is  oonssrwsd.  Thus  ws  haws 
.•1-  ^ 


This  beeonss  by  use  of  (71)  (72)  (73)  with  a  constant 
faotor  Kt  , 

/«•  n 


{Jaemu 


•in.  y  -v*-*' 

ws  art  abls  to  w rlttt’- 


f  abls  to  write#  J  __  .  >- 


i—  /**£.*-, 


/  jl  m  *  ~  zn 

S  V*VJ  jUHQ  /? 


^  r 

/&.  1  -  g**&  '  . . ,  .  , 


The  integral  (75)  io.to  b«  estimated  by  means  of  (76)  (77). 
It  takes  tbs  forms  timtA* 

where 


This  value  dieappeare  for  f  ~+00  if, 
at  first  * 

_  ,  ,  e**r 


(81) 


f  IK  'A) 


The  other  condition  would  bet 


(82) 


for 


? 


(Imaginary  part a  in  the  exponent  do  not  influence  the 
absolute  value)  {  it  follows! 


(83) 


$^r 

3j 


e'. 


any  fixed  value 


If  these  condition  is  full filled,  the  Integral  taken 
over  the  other  parts  disappears  a  fortiori. 
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Thus  for  p's,.  Q+fi  0  in  a  stripe  ^  ^  ^L» 

the  solution  of  the  diffraction  problem  in  the  shady  zone 
by  V/atsons  transformation  is  justified,  if  we  can  show, 
that  this  series  of  residues  converges  for  any 
It  is  essential  that  in  the  limit  the  sequence  of  poles 
is  situated  on  a  vertical  straight  line  (Franz  /■<7>.a 
simple  calculus  by  means  of  (73)  shows,  that  the  imaginary 
part  of  (£  does  not  influence  the  convergei.ce  of  the 
series  of  residues.  The  real  part  of  ^  is  not  greater 
than  in  the  case  of  an  incident  homogenous  wave. 

Thus  we  see,  that  the  series  of  residues  converges  also 
if  .  It  is  sufficient  to  restrict  jP  on 

the  stripe  I  .  .  _ 

0  j  ,  because 

of  the  periodicity  of  the  coein-function.  Watson  series 
furnishes  the  analytic  continuation  of  the  development  of 
the  solution  in  the  shady  zone. 

2.2.3*  The  Distortion  of  the  Watson  (creeping)  V.’ave  by 
Transversal Attenuation  of  the  Incident  Wave 


2 . 2 . 3 ♦ 1  The  Distortion  of  the  Creeping  Wave  if  the  Dif¬ 
fracting  Obsteble  is  an  Infinitely  Conducting 
Circular  Cylinder 


In  Bl  Franz  has  treated  the  cylindric  diffraction 
problem  by  means  of  '..atsons  transl  irmation.  It  is  easy 
to  extend  his  results  to  the  case  of  an  inhomogenous 
incident  wav$.  The  two  ca3e3  of  polarisation  of  an  incident 
electromagnetic  wave  are  equivalent  to  the  two  boundary 
value  problems  of  scalar  wavesVc0and  ^  • 

If  the  incident  wave  is  transversally  attenuated,  the 
situation  of  the  poles  defining  creeping  v/aves  is  not 
influenced.  We  generalise  the  studies  of  Franz  in 
and  theoe  oneo  of  llonl-Laue-V/estpfahl  . 

Lbt  be  the  value  of  the  index  of  cylinder-functions 

giving  rise  to  the  residue  (creeping  wave)  in  (Fig. 13*14). 

I is  situated  on  the  line,  starting  from  i.'t'o 


(  »  radius  of  the  cylinder)  under  an  angle  of  'Vj 

Vreal  is  80newlia'fc  greater  tljan  "S-fy  ^  If**,  small. 

•.  Denotes  jp  the  angle 

of  the  azimuth  (Fig. 15)  the  shadow  la  situated  on  the 
cylinder  in  .  The  creeping  wave  is  to  be 

studied  in  the  shadow  zone  alone.  The  incident  wave  nay 
run  in  the  -x-direction  and  be  attenuated  in  the 


-j  ilwotlon..^  _j^XCala 

e .jut  <** ) 

~  -jut  -ii-rcnOf-M 


(84) 


Then 


(85) 


KIN  the  creeping  wave  ^4?J given  by: 

Gn^cr-p)  fiWt 


if  the  incident  wave  is  homogenous  and 


(86) 


cooKCr-w*) 


if  the  incident  wave  is  inhomogenous . 


We  reflect  on  the  difference  between  (86)  and  (85). 
Refering  to  Pig.  19  we  wright:  (  j\ij  p.  118) 


(81) 


(s 
m. 

vT+ti 


H  +iyi 


where  onlyr?aJce  the  first  r 

(ee)  ^ » tta  mi  >c*\ 

•  fte/V7V«/, 


'} 


If  a  *  0  (incident  wave  homogenous) :  '  1/  /u>~Xj  ) 

ca  KCT-f!  J  4  l  * - tA - 


(90) 


-4 


*i*HT 

With  (87)  we  have  after  some  calculus: 


(91) 


87)  we  have  after  some  calculus:  B  //*_£✓  1 

j^-r)  'l> 


The  first  tern*  in  the  numerator  represents  a  wave  going 
around  the  cylinder  coming  from  in  the  sens  of 

negative  ,  the  second  term  gives  a  wave  coming  from 

going  in  the  sens  of  positive  around  the 
cylinder.  These  waves  are  exponentially  attenuated  with  v- 

If  a  * o  we  wish  to  see  the  distortion  of  (91 ): 

Prom  (88)  we  see,  that 


(92)  >  %r0 


and 


(93) 


k-ih- 


Instead  of  (91)  we  have  for  <1*0 


(94) 


iaa  or  we  have  Tor  s  ..  ..  l, //~S7  \ 


The  wave  going  in  the  sense  of  negative  ^  is  in 
comparision  with  (92) 

a)  displaced  in  phase  by  ^ 

b)  multiplied  in  amplitude  by  £ 

Vi  is  somewhat  greater  than  fat,  , 

j£  is  small •  (  -jfen  1b  supposed  to  be  a  great 

quantity) . 
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The  creeping  wave  enters  the  shady  zone  with  an  ampli¬ 
tude  which  the  incident  wave  nearly  has  on  the  limit  of 
shadow. 


An  analogous  affirmation  is  tfalid  for  the  second 
wave  surrounding  the  cylinder  in  the  sens  of  increasing^? 


2. 2. 3*2  The  Distortion  of  the  Creeping  Wave  in  the 
Spherical  Case 

In  the  chapter  about  the  diffraction  of  the  inhono- 
genous  wave  by  the  sphere  we  had  treated  the  vector- 
problem,  In  what  follows  we  intend  to  treat  the  scalar 
problem  with  the  boundary  condition  %  •  0  on  the 
surface  of  the  sphere.  In  the  vector-problem  the  function 
Ctof)  arised.  The  scalar  problem  involves 
The  irregularities  are  given  by 

(95) 


and  we  have  to  find  their  situation  on  the  sphere  for  J*’ 
defined  by 


(96) 


=  CftlbcMA- 


That  takes  the  value  +  1 ,  the  imaginary  part  has 

to  disappear: 


(97)  CcOY*0  f  ±  £  /  ^  =  jF 

f.sMid-tO,  sulfa  0  *40*6*/ 

’  anfrc<nJL<K  >1) 

(90)  4**-^ 


On  the  meridians 

/>a  3T,  Q  ®  )  *** 

T  7  2j 


we  have  an  irregulary  point 


CVdfi  -  -hj 

7> 

of  the  function 


In  the  illuminated  zone  there  exists  on  the  meridians 

?*£/?*  \he  irri«5^rity  V  : 

in  the  shady  zone  in  "(c+Ayoc' 

no'll  2*  t-**W  *  (“  f)$  .  We  are  not  inte¬ 

rested  in  the  constant  coefficient 

Prom  Watson  /fij  we  take  the  asymptotic  expression  of 

Evidently: 

(100) 


we  wr 


(101) 


it* 


J  - 


and 


(102)  a 

We  define  x,  y  byj 


( 


io3 )X+jf  -  <z>y 

f/^  and 


and  we  have  to  look  for  the  relation  between 
on  the  surface  of  the  sphere.  We  have 


(104)  ~  Got  (§+/%)  * 
and  with  (103) 

(105)  Cet^coo4a  &x  f  -  4,Goy  -jf 

(106) 
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(106)  is  to  be  resolved  with  respect  XoCCQff  and 
expressed  by  x,y.  Then  we  can  evaluate  ^ ,  A  as  func¬ 
tions  of  ^  Y  •  The  solution  of  this  systems  runs 
in  a  similar  way  as  the  solution  of  (42)  (43)  in  2. 3. 3.1. 
We  find 


(107) 


do4 


1  ~5j 


It  is  ea^v  to  find  x,y  as  functions  o f  ^  ^  ,  then 

and  are  easily  found  by  numerical  calculus, 

We  are  looking  for  curves  a  given  ^ 

in  the  plane. 

In  the  following  numerical  example  we  have  chosen  CL^f% 
The  mapping  of  -curves  on  the  plane  runs 

as  follows: 

The  mapping  by  means  of  &7/  Gtr&\,  functions  is  well 
known.  Vfe  restrict  ourselves  to  the  domain  in  $  and^> 
forming  the  shadow  zone: 


(109) 

r  <= 
a 

fr*  ST 

Then : 

(110) 

c<ofc 

±0  ,  , 

'^444 

Attci 

,  -T< 

r<~\ 

\j7C 

r<*{ 

yo 

(111) 

i 

f  <T 

%7C 

Tables  for  ^  %  are  published 
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Curves  CounA-  j,b  ^he  x>y  piane  are 

easily  founds  from  (105)  (106)  we  have: 


( 


)12) 


(m) 


JT  +<fl-  =  / 

(1U)  <M%  ttXccfY 

For  a  fixed  value  of  a,  a  <tY\tVtChCL%r~  (p*  &Uo/~ 

is  map  ed  in  the  xfy  plane  on  an  ellipse  with  the  half- 
axis 


(115)  Cto4,(l  J 


,  (Ccofl  •// 


(116) 


the  ellipses  are  enclosed  in  the  ellipse 

ao-C'q/ 

In  the  x,y  plane  Jf ^  /  jf  *  0  are  tranche 

points  (Pig.  16).  The  Str^tli'kCS  ?fare  cuts. 

The  l*  plane  is  given  in  Fig.  17.  Corresponding 
lines  in  Fig.  16  and  Fig.  17  are  drawn  in  the  same  manner 

( xxx  • 1  ’  • 1  -  and  so  on) .  In  the  to  -plane  we  are 

interested  in  the  domaines  corresponding  ty.  <  v*<  vr 
—  Uow  ia  a  pole  of  the  sphere 

where  all  lines  tow*-  converge.  In  the  £•  0^  plane 

this  point  appears  as  a  stright  line,  iKjj?  iy 

^  |  ^  e  The  lower  quadrant 

of  the  ellipse  in  Fig.  16  corresponds  to  Oi.fi.  v, ?ur<>hc 
oiXi-1  is  the  transition  line  between  the 
two  quadrants;  the  upper  one  corresponds  to2"<1^4l^ 

The  domains f<0t  and  -f"< *f  4-  IT 
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* 


are  situated  in  the  lower  sheets  of  the  Rimanniait  surface. 
They  are  connected  along  the  cut  Jf  ^1  .  borne  curves 

corresponding  to  the  ellipses  Cj>  **  are  evaluated 

numerically  and  we  have  drawn  in  the  plane  some 

curves  .  The  equations  in  the 

analytic  form  come  from  (105)  (106).  Curves  ^(j%4yC 
are: 


gilfsa  , 

Cv*4,<i, 


curves 

(118) 


(j?  =-  co**it  are 

+■ 

CooA^cl 


/ituA  %  Cc^y 


In  Pig.  22  we  have  drawn  evaluated  curves  (  d  m  ).  The 
branch  point  is  »•  -  &  0  . 


how  we  wish  to  see  the  residue  representing  the  creeping 
wave  in  the  case  of  an  incident  inhomogenous  wave.  Accor¬ 
ding  to  bommerfeld  £>i7  p.  969  the  residue  for  4~f0  is: 


(119) 


where 


K  (given  in  (87)  (88)  (89) 

By  means  of  (99)  we  finds 

aoth*t£%) 


(120)  r*> 


Ccal/sT 


from  what  follows; 


( Is  chosen  that  the  field  decreases  with 
increasing!^  X-ff  ) 
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Certainly: 

(1M)  t***  e+ls,r 


and  (121)  is  to  be  written  in  such  a  manner  that  for 
the  values  known  from  L'H  become  evident.  Then  we  have 


(125) 


(ecWV-£WV)*  t~'irT  e?  *>r 


YlWV-.  etyvvjh  ^  V^r-  V 


3,ow  for  (j?m0  (see  Pig. 20) 


(124)  6 


***§ 


-»  e 


*V,A 


There  exist  beginning  with  A.  attenuated  waves 

entering  the  sfhady  zone  in  a  similar  way  as  in  the 
cylindrical  case;  on  2^»  ^  the  amplitude  is  somewhat 
greater  than  the  value  of  the  incident  field  because 
Ht  >  .  The  field  about  the  singularity  and 

on  the  cuts  may  not  be  treated  here. 


2.3.  The  General  Geometrical  Optics  of  Transversally 
Attenuated  Waves:  Reflection  and  Transmissions  of 
Such  a  Wave  on  Plane  Surfaces  of  Any  Dielectric 
Ledia  with  Arbitrary  Angles  of  Incidence 

2 ; 3 *1  Motivating  of  This  Theory  as  a  Limit  in  Diffraction 


As  ?ranz  M  has  shown  in  the  idmit  the  diffraction  prob¬ 
lem  on  a  smooth  curved  surface  on  the  illuminated  side 
is  resolved  by  the  $4%m  of  creeping  waves,  coming  from 
the  shady  zone  surrounding  the  body  several  time  with 
exponential  attenuation  and  the  geometrical  optics,  i.e. 
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the  reflection  of  the  incident  wave  on  the  tangential 
plane  of  the  body  in  every  point.  The  Incident j>wavinin 
our  theory  is  a  transveraaliy  attenuated  one.  TneT ”r6yM 
in  our  definition  is  a  tangent  on  the  limit  between  the 
illuminated  and  the  Bhady  zone.  In  the  domain  of  the 
illuminated  part  the  rayjroake:  every  angle  between  0 
and  with  a  tangent  of  the  oody  &Z*  between 
and  0  witn  the  normal  of  the  body. 


The  solution  of  2.1 j  is  directly  the  solution 

of  geometrical  optics  for  an  infinitely  conducting  body. 
However  it  seems  to  be  of  some  interest  to  know  the  re¬ 
flection  ana  transmission-conditions  on  plane  surfaces, 
representing  <±  continuation  of  Fresnels  theorie  to  complex 
angles.  In  appendix  II  we  have  explaned  the  generation  of 
our  type  of  wave  by  medium  stratification,  i.e.  in  the 
case  of  total  reflection. 


2.3.2  Reflection  of  a  Transveraaliy  Attenuated  Electric 

V/ave  by  a  Plane  Surface  of  Another  Iledium,  Situated 
Parallel  to  the  wave  hormales 

The  wave  whose  generation  in  the  plane 
(Fig.  19.20)  is  described  in  appendix  II  is  now  supposed 
as  existing  in  C  j//  in  a  medium  of  ,  i.e. 

the  v/ave  is  continued  into  the  space  .  i.e.  we  con¬ 

sider  only  med.  2  and  3,  med.  1  is  now  supposed  as  not 
more  existent,  transition  between  2  and  3  in  jf  =  0  . 

Let  this  wave  be  reflected  by  another  medium  whose  surface 
is  a  plane  y.  This  would  represent  the  case  of  grazing 
incidence  following  our  new  definition  of  the  direction 
of  incidence.  Formally  it  represents ‘ grazing  incidence 
for  A  ^  ,  i.e.  in  the  limiting  case  where,  our  wave 

is  still  homogenous.  For  cctc  we  study  this  reflection 
for  two  conditions 

a)  in  jf  ?  ffi  the  wave  is  inhomogenous 

b)  in  fc  >  Uj  the  wave  is  homogenous. 
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2 ,3. 2.1  Reflection  of  a  Transversally  Attenuated  i.e. 

Inhomogenoue  y/ave  by  a  Plane  Surface  Paral  1  el  to 
the  Y/ave  Normal  when  the  Wave  Transmitted  also 
Inhomogenous  ; 


For  both  polarisations  we  write  down  the  incident  wave 

<  Vfr)- 


(D 


u  _  .  L  v  i 


*•  r> 


Hi  - 

Ey;  -2 


It  is  evident  that  the  y-^omponent  of  Poyntings  vector  is 
imaginary.  tPi$  HjJ 

By  inverting  the  eigne  of  y  in  the  exponent  and  joining 
the  reflection  coef f icients  we  get  tki\*fc,rv*vt) 

(2) 

£n.) 


7 


how  we  write  down  the  transmitted  wave  entering  the  third 
medium: 


Transmitted  wave: 
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-fyAik  raj 


-£t  ^ 

3* 


J 

J 


E^^i^cuAu^ttpl 


1 

] 


We  v/ish  to  calculate  the  coefficients  of  transmission 
anc  reflection  between  the  two  media 

2  and  3*  The  transition  conditions  identically  valuable 
in  z  are: 


£Vt*  &i + 


Ha.  *  ffci . 
Eft  * 


The  law  of  refraction  due  toe  the  identical  valuability 
of  (4)  in  z  will  be  studied  in  some  detail  later  on.  In 

our  present  case  it  runs  as  follows: (see  also  App,  IIf 

eq.  C 1 1 ) ( 1 2)  -f  (20)  . 

(5)  =  63<s»^  , 

If 

(6)  OWiKj  4 

i,e.  the  transmitted  wave  is  also  inhomogenous ,  transver- 
sally  attenuated,  then: 

(71)  Aam&Vs  - 

The  transition  conditions  in  ai^  (the  common  factor 

%■}£  Ce^V^J  s»  $3  ^ 

is  omitted: 
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*  MM*  MM*- 

h  \&mk 


[  V»  «— 


(7) 

the  solution  of  these  equations  is; 


4i%* 


-V 


(S>V 
‘,#,$ = 

h 


_ Zm*4v^/ Z'v _ 

fy]]/ /€“<*  ^ 

£'*)  J 

(/4mM\  bi  f.  /iuMv i\ 

V.  2rjJ  £'»)  J 

_  K?  a)/iUu4,  _ 

**fi[M.!/Mv3  l %  -  f '^t  vj 

(£*&*(<  \  t^’/uuAVj) 


Prom  these  expressions  we  find: 

lf  ‘the  transversal  attenuation  is  0  ,  then 

our  incident  wave  is  a  homogenous  one,  going  in  the 
—2— direction ,  a  plane  wave  with  grazing  incidence:  Then 

(12)  \  ~ 


in  accordance  with  the  well  known  theory  of  homogenous 
waves* 
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A  zero  in  and  ^  is  given  if  and  only  if 

This  result  turns  aut  from  a  discussion  of  (8)  (11)  by 
expressing  2fl),  Ki/  4,V{}/Mt  if i  by  means 
of  their  defining  equations. 


2 .3. 2. 2  The  Reflection  of  The  Incident  Inhonogenous  Wave 
if  The  Transmitted  Wave  is  Homogenous 

Let  arise  a  homogenous  wave  for  *>/•  (see  also  App.II 
eq.  (11)  (20)  and  the  discussion  of  the  generalized 

lav:  of  refraction  later  on)  consequently 

(13)  ^3  7  ^404,^  /V  *■ 


The  mathematical  expressions  for  the  incident  and  the 
reflected  waves  are  again  (1)  (2),  the  transmitted  wave 


is  now: 


fj 

1 

'e  ] 


The  boundary  conditions  are  also  given  by  (4).  Then  we 
find  by  a  trivial  calculus s 


(15)£ 


UttJ.UU.JLUH  #  y 
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3^2'^/t^K _ 

t*ifl&t.*a4vJ[j  £%“***. -&*"h ] 

Q2V/tu<A\  r  f**W 


2. J.2 *3  The  Field  of  Poynting  Vectors  in  The  Iledia  2  and  3 


We  wish  to  know  the  field  of  Poyriting  vectors  in  the 
neighbourhood  of  the  plane  separating  the  media  2  and  3 
in  the  following  cases 

1)  there  is  no  reflection,  3rd  medium  identical  with  the 
second  one  and 

2)  reflection  in  such  a  manner,  that  in  the  third  medium 
a  homogenous  wave  is  transmitted. 

1)  V/e  have  sgen  in  (1)  (2)  for  both  polarisations,  that  the 
compoknts  of  £*  and  fj  lying  in  the4*?*plane  are  out  of 
phase  by  an  angle  the  y-component  of  loynting  vector 

is  imaginary  and  in  the  y-direction  no  energy  is  trans¬ 
mitted  in  the  mean. 


2)  If  in  the  third  medium  the  wave  becomes  homogenous,  the 
phase-shifting  is  distorted.  We  restrict  ourselves  to  the 
case  •  Let  arrive  in  H**  0  an  irihomogenous  wave 

being  reflected  in  ^  m  0  f  let  be  transmitted  a  homogenous 
wave  and  we  are  looking  for  the  y-component  of  Poyntings 
vector.  (Now  transition  in  ,  being  incident  the  in- 

nomogenous  wave  continued  to  £4 0  ).  With  (1)  (2)  (14) 

(15)  (16)  we  gets 


(19) 


v  wc  gcu.  *  ,  .  -J 

4= 

.  ui,U(  tcuiv  *>,] 

1  * 
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(20) 


•*[-&*** 


for  jj.  ^  @  in  the  med. 
Here  we  put: 

<2’  ’ 

£’V 


Wr&l 


(22) 


and  we  take  into  account,  that 


■  &-% 


(quotient  of 
two  conj.compl. 
numbers) 


4* 

is  only  possible  fori^  «-  6 
With  exception  of  these  cases  following  (19)  (20) 


is 


only  possible  if !/\  •  0  or 


(23) 


exception  of  these  cases  following  (iy]  (ZV) 

H~k ~£zk 9  Lt ' 


is  certainly  not  imaginary,  so  that  a  real  component  of 
Poyntings  vector  arises.  In  Fig.  2<fthe  vectors  <1  and? 
are  not  in  phase.  The  wave  transmitted  into^?^  gets 
its  energy  in  this  manner. 


2.3.3  Reflection  of  Transversally  Attenuated  Waves  if 
the  Angle  of  Incidence  is  Anyone 

V/e  remember  that  the  direction  of  incidence  in  our 
treatise  is  given  by  the  direction  of  the  wave  normales 
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or  of  the  real  part  of  Pyntinga  vector.  The  plane,  on 
wxiich  the  reflection  arises  was  parallel  to  this  vector, 
normal  to  V  ,  parallel  to  the  plane  x,  z.  How  we  rotate 
the  nornale  of  the  separating  plane  and  this  piano  itself 
by  an  angle  a  .  The  JC  -axis  is  taken  aa  the  axis  of 
this  rotation  and  is  conserved.  (Fig.  22) 

The  transformation  of  coordinates  is  effectuated  in  the 
y-z-plane  from  yfz  coordinates  to  ^  ^  coordinates: 


(24) 


(25) 


^  unfb  f  jve^/3 

ft  -  6^/3  - 

a  IjAwfl  t  % 


Because  x  i3  not  influenced  by  this  transformation- 
and  Hx  of  the  incident  wave  are  to  be  retained  and  the 
transformations  concerns  only  or  E} (  Eb  resp. 

Now  Llaxv/ells  equations  are  invariant  against  rota¬ 
tions  of  the  system  of  coordinates. 

Then  we  have:  Incident  wave 

Fx  » 


dV  C  «  J.I1W  XU  CU  u  WdVC  *  % 


after  a  simple  calculus  by  means  of  (24)  (25).  We  see, 

that  as  in  the  real  case/^  is  directly  added  to  the 

'  * .. 

existing  angle  of  incidence  ^  being  complex. 

From  llaxv/elxs  equations  it  follows  imme¬ 

diately  for  the  both  cases  of  polarisation: 

x.  $£* 


U  V-E* 

»  »4*  .'/j,  j.  o  £ 


(27) 


//l 


/  2/^r 

jto£t  V>7 
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This  furnishes  with  (1)  (2)  (26) 


u  L  /U*$+ji>i)x 

Hrr*!k 


£  ^rccoCAm*- 

jf. » fyi  7 

V 


Writing  down  the  reflected  wave  we  are  anticipating  the 
law  that  angle  of  incidence  «  axigle  of  reflection,  veri¬ 
fied  automatically  by  analytic  continuation  from  the 
Fresnels  real  case*  t 


The  transmitted  wave  is 


Z-krviwu  .7 

-Ujitofr/fyttyiL  7  4-X1' **/>L  ] 

«<r-  angle  corrCty*^  in  the  oed.  3) 
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The  boundary  conditions  to  be  fullfilled  are 
(identically  in  ^  ) 

a)  f"  *■  ^*t  c)  ^ 

V*  *  H\-  *  4  Fit 


These  equations*  are  the  following  one3,  if  they  are 


2. 3. 3.1  The  Generalized  Law  of  Ref rat  ion, 

For  fullfilling  (31)  (32)  identically  in  £  the  ex¬ 
ponential  factors  must  be  the  sames  on  the  left  and  the 
right  hand  of  eq.  (32)  (33)*  This  leads  us  automatically 
to  an  analytic  continuation  of  Snell’s  law  of  refraction 
in  tne  domain  of  complex  angles  of  direction  and  it  seeraB 
to  be  worth  while  to  study  this  law*  Thus  we  have 

(53) 


.Ve  write  (33)  in  the  form: 

(35)  ^  c^V%j  a  ^ 

(M)  i***i»*h 


These  equations  are  to  be  resolved  with  reap,  to  2/j 
if  ^3  and  are  given.  >Ve  wish  to  do  it  in  a  manner 

being  clear  from  a  physical  point  of  view.  The  equations 
contain  the  well  known  law  of  onellins  if  Vt,  and 
are  zero:  then 


(37)  izCco/3-^4or' 


the  normal  case,  valuable  as  long  as  this  equatior^is 
fullfilled  by  real  values  of  /$  and  ^  .  But  if 

so  that  a  solution  with  real  values  of  is 

not  more  possible  and  we  have  to  take  the  general  form 
(35)  (36). 

If  a  homogenous  wave  is  incident  (  ^3  real ,  2 ^j^O) 
we  find  in  this  case: 

(,8)  i^/i  - 

,59)  G  = 


As  2^  cannot  disappear  ( 
not  possible  with  real  ^  )  we  have: 


^*0/3  - 


is 


(40) 


and 
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This  is  the  normal  case  of  total  reflection,  low  we  turn 
ourselves  to  the  questionjwhat  will  happen,  if  0 

For  a  given  we  huve  to  find  jf*  and  :  instead  of 
(35)  (36)  we  write: 


(42)  CcoJfCootVj  * 

w 


With  .  .  <Hn 


we  get : 

(„)  ttfccxit 3 1 

<46)  onyco^\  -*«?***  * 


^va*- 


From  the  well  known  relations  # 

(47,  arfV-^W,  &r ****** 
and  (45)  (46)  we  see:  ^ 

(48)  ~  y- S 

(49) 


We  write  these  equations  in  such  a  manner  that  the  numbers 
and  *>4*6*/  arise  as  unknown  quantities. 
This  will  simplify  the  discussion  later  on. 

Choosing  the  symbols  . 

(50)  I  &4\  *  ? 
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we  have  to  j.otice  that  the  solutions  of  (4b)  (49)  are 
always  positive;  we  have  then: 


(51) 


(52) 
Putting 


H 


we  have 

(54) 

(55) 

(56) 

(57) 
and 
(5b) 


consequently 


-$  *- 


'J 

36  ^  ^  (50) 

|  I  fa'-itil)  >o 
*  .  $  (d  i- I'fcZtf’lj  >» 

cl^-iS  >0, 


i.e.  the  neg.  root  because 
Then  we  have 

(59) 


(60) 


It  is  easy  to  see,  that 
of  (42)  (43)  are  now: 


tne  solutions 
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(61) 


(62) 


txpl^ely  written,  these  solutions  are: 


Thus  we  have  derived  the  general  relation  between 
and  ^  .  For  controlling  we  put  V%m & 

Then  it  is  evident  that: 

(e,)  cnY*i  ,  ^ 


That  is  to  say  that  we  have  treated  the  case: 

If  in  (63)  we  put  <*>4\ * 1  ,  we  have  after  some 

calculus: 


(66)  /Itit/i  *  0  L  e. 
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(67)  either  dMAjfj  0  with  (65) 
or 

The  result  is: 

If  in  the  medium  2  the  incident  wave  is  inhonogenous f 
if  for  fh  *  0  in  the  medium  3  the  wave  is  inhomogenous , 
the  wave  in  medium  3  cannot  become  homogenous  by  variation 
of  i.e.  by  variation  of  the  direction  of  incidence. 

This  is  the  result  of  an  analytic  continuation  of 
anell's  law  into  the  domain  of  complex  angles. 

2^3.3«2  The  Calculus  of  the  Coefficients  of  Reflection 
and  Transmission 

By  fullfilling  the  law  of  refraction  in  equation  (31) 
(32)  the  exponential  factors  cancel  out  and  a  simple  cal¬ 
culus  furnishes: 

6  t  **Ai*tr& y 

Z  (A  l/f) 

<69)  4  f 

^  /u“t/o+/Ov) 

<7,)  *'  Oty  K)  +  ^ ({- Vty 


This  represents  directly  the  analytic  continuation  of 
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Fresnel's  laws  Into  the  domain  of  complex  angles;  if 
the  plane  of  reflection  Is  rotated  by  some  angle  6, 

6  and  arise  as  to  be  added  to  the  imaginary  angles 
and  l/j 

Reflection  by  an  infintely  conducting  plane  furnishes: 


(72)  A*  "I  tt,  -  0  . 

(73)  *«  *  +<  **  ’  0' 
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Supplement 


The  Reaction  of  a  Third  Layer  upon  the  Total  Reflection 
between  Two  Ledia  (Fig.  2j) 


We  shall  treat  the  following  problem; 

Let  exist  three  layers  of  dielectric  material; 

The  lowest  one  with  £  s  ,  the  second  one  with£»£^^£ 

the  upper  one  with  i  *£j  *  .  The  separating  plane 

between  %  ,  and  £%  may  be  placed  in  z=0,  the  plane 

between  £  and  in  z=h. 

Let  exist  in  the  medium  1  an  incident  electromagnetic 
wave  with  11  =  Lx  perpendicular  the  plane  zy,  the  plane 
of  incidence,  (  E*i  ty,  Hi-  ).  Let  be  chosen  topL-jbt’ 1 
as  a  time  function.  ft  the  angle  of  incidence  may  have 
a  value  such,  that  in  absence  of  medium  3  total  reflection 
arises.  Now  vie  wish  to  calculate  the  resultant  reflection 
in  the  plane  z=0  and  we  shall  see  that  the  total  reflection 
is  destroyed  by  the  third  medium. 

The  effect,  that  in  this  case  in  the  third  layer  a 
homogenous  wave  is  entering,  is  well  known  indeed,  but 
until  now,  the  author  has  never  found  a  thorough  treat¬ 
ment  in  the  litterature  and  it  seems  to  be  worth-while 
to  give  it  in  the  scope  of  this  report  as  a  supplement. 


For  writing  the  formulas  we  shall  use  the  following 
symbols ; 


with 


(i  =  1,2,3)  we  have  the  wave  numbers 


(D 


«r/s&A A'  A’ 4 


(2) 


(3) 


«  i 

4'  Swft  ~  ci'  ^  °  c*’  >  i  ■ y/  V 

<n  =  angle  of  incidence  in  the  medium  i. 

0;  *  fS 


s.t; 


wave  impedance 
of  medium  i 
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Then  in  the  medium  1  we  have  an  incident  and  a  reflected 
wave,  in  the  medium  2  a  transmitted  and  a  reflected  wave, 
in  the  medium  3  a  transmitted  wave  only. 

^  t^f  ^  are  the  coefficients 

of  reflection  and  transmission  in  the  medium  1.,2,3  respecti¬ 
vely.  Let  be  1  the  amplitude  of  the  incident  Lx  in  the 
medium  1 .  Now  we  have  in  the  first  medium  thiB  incident 
wave: 

(»>  4?  *  +/*"}] 

(6)  /£'’*  -  'J 


The  wave  reflected  into  the  first  medium  is: 


Here  we  have  already  used  the  well  known  law,  that  the 

angle  of  incidence  is  equal  to  the  reflection  angle. 

the 

In  the  second  medium  we  fmve/transmitted  wave 

(10)  ^  V*  (/] 
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<„,  *j? .  flit* 

and  the  reflected  wave: 

04)  ntA,~  jfi) 

n.)  Jtfywf x.  $  jfl 

(15  >/&4.*u  ^a'  L 


In  the  third  medium  we  have  only  a  transmitted  wave: 


The  transition-conditions  are  z=0:  transition  between 
medium  1  and  2 
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2  =  Til  transition  between  medium  2  and  3 

c, >£>£;?  -  / 

w  *  4?  *  *  J 


These  conditions  are  valid  identically  in  the  variables 
x  and  yf  from  what  follows  the  refraction  law: 


(23)  Hi  ~  h 


•  c 


to) 


in  the  case  of  total  reflection  we  have: 

(25)  that  is  to  say  is  complex 


We  had  also  supposed 

(26)  S3  =  t(  t  $ 

We  leave  the  case  ^ 

Than  v/e  have: 


to  the  reader. 


(27) 


Thus  we  find 

(28)  ^  “  4} 


The  equations  (19)  (20)  (21)  (22)  are  to  be  written  in 
the  form: 
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In 


=  h  we  have:  f  1 


wt 


from  what  follow  tne  valuea  of  JL  .  t  A'  t  : 


(36) 


At\ 


where 
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<>»^*  «iit?L4H(|l  *■ 


jj  ^ 


*> 

By  another  arrangement  of  terms^  can  be  written 
in  the  form  <&-*  )/{*+*  )  usual  for  reflection  coeffi¬ 
cients  •  In  these  equations  we  have  following  (27)  (28) 

(4, )  cT*  «?*-  4“-  6 ‘  <4*^  - 

We  are  interested  in  the  case  of  the  total  reflection  in 
z  *  0,  if  the  third  medium  would  be  identical  with  the 
second  one.  Then  we  have 

(4 


With 


we  found: 


(44)  fa- 

145)  4^91 

-o,  ^^A  7/> 

consequently  /A*») 
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{m) f  ^ 


Now  we  have: 

(„>«*-  oofo+jA]  -  -J  &»*,** A 

-  -y’ 


and  therefore: 


is  to  be  attenuated  expoentially  with  increasing^  ; 
for  h+*o ,  4f0  t0*  muBt  become  equal  to  the  well 
known  coefficients  of  reflection  and  transmission  between 
two  media;  thus  we  have 


(49»> 


that  is  to  say  in  equation  (49)  A  is  to  be  chosen  as 
negative.  For  controlling  our  calculus  we  study  this 
limiting  case: 

( 51 )  — 

and  we  get: 


(52) 


(in  an  infinite  height there  does  not  more 
exist  any  field) 


( v 

w)A  -*« 


from  the  infinity  no  reflected  wave  does 
returns. 
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A) 

(54)  1 


(55) 


Fresnels  ref 1. coelf. 
between  medium  1,2 


%***-$> 

*"  2“  .«m* 

V/e  nave  found  in  this  limit  the  well  known  values 
between  two  media,  hnergy-radiation  in  the  mean  in  the 
z-direction  is  due  to  the  components  Ex  and  //^  .  *s 

is  imaginary,  it  follov/s  from  the  equations  (10) 
(11)  (48);  The  phase  between  them  is  *  ao  that  no 

energy  io  transmitted  in  the  z-direction  in  the  mean. 


Here  we  know  the  mechanism  of  the  transmission  of 
energy  to  the  third  layer:  if  a  reflected  wave  returns 
from  it  these  phaserelation  is  disturbed,  an  energy  is 
transmitted  in  the  z-direction. 


We  join  still  some  supplementary  remarks: 

At  first  it  3eems  to  be  of  a  certain  interest  how  the 
resulting  reflection  coefficient  is  composed  of  the  re¬ 
flection  coefficients  of  the  media  1,2,  and  2,3  alone, 
if  the  separating  plain  between  hese  media  would  be 
placed  in  z  =  0.  In  (55)  we  have  already  indicated  tne 
reflection  coefficient  .  Analogously  the  reflection 

coefficient  for  the  media  2,3  is 


(56) 


40A  -  <*h 


emk  +  tyi 

for  transition  in 

Since  this  transition  takes  place  we  have  to 

join  the  coefficient  describing  the 

phase  difference  due  to  the  double  way  there  and  back 
between  0  and  aquation  (36)  we  devide 

numerator  and  denominator  by 
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and  we  finds 


<57)^  ’  -/  *■***»*?&&] 


AS 


twilit]  contains  the  exponential  attenu¬ 
ation  ^  VC  see,  that  with  the  reaction  of  the 
third  medium  disappears  exponentially. 

Prom  equation  (57)  we  wish  to  see  that  apart  from  the 
case  of  grazing  incidence  (  .^4  ^ 
on  particular  if  ,  the  case  of  total  re¬ 
flection.  ^/a,  was  given  by  equation  (55)% (49a)  gave 


us 


Hi.- 

(49a)  Cfafc  -  Ifkl 


consequently 

4gA  ,>/***£& 

<58> ^ *  "T2 - tS- -  ' ^ 

2  conjugate  complex  numbers:  consequently 
(59)  d  ^ 


where 


(M) 


bnfi 


if  £$  *  y is  found  by  changing  the  signs  1  and  2 

in  Jlsi  •  .  how  we  write  down 

v  /*  1^/.,  _/a.L  f/o  I 


ft 


1- 


//%h  .  fan  \/Onk  .  tifnh  \  'L  Zl 


(61) 


2<o 


W4«<. 
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following  (59)  we  put 


(59a) 


2"  2*’ 


and  we  find 


(62)  ^ t 


(63)  - 


eft 

yf  top 

<yt 

.-fry  «-<?) 

OtS) 


with 


zxfo[-£%Ji  l0j]  • 


7/e  study  the  absolute  value  of 


A/ 


01) 


Obiously 


Ov-'h  <  1  . 
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Appendix  I 

Irouve  that  Surfaces  of  Conotant  Phase  and  Constant 
Amplitude  in  a  lion  Dissipative  Medium  are  Perpendicular 
One  to  Another  M 

The  wave  equation 

(1)  Au*#**' 


is  resolved  by  separation  of  variables  in  cartesian 
coordinates  in 


(2) 


where  we  put 

and  where  we  have 

(4) 

consequently 

(5)  '4 

<«  A*K  *4  4 

A  plane  of  constant  phase  is  given  by 

(7)  £*# +  ii = 

and  a  plane  of  constant  amplitude  by 

(o)  +  tiyjf  ri&t  ~ 

Poliowing  (6)  these  planes  are  perpendicular  one  to 
another. 


and 
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Appendix  II 


The  Generation  of  Tranaversally  Attenuated  »Vavea  by 
Keanu  of  Total  Reflection  in  a  Stratified  Medium 


Although  some  facte  to  be  related  here  are  known,  we 
shall  bring  them  because  we  need  them  for  understanding 
of  the  theory  to  be  developed. 

V/ith  reference  to  Pig.  I^kig.  W  we  suppose  two  media: 

In  the  half-space  y  4  0  £  9 

in  the  half-space  y  >0 

Both  types  of  plane  waves  to  be  studied  are  independent 
from  x.  The  both  types  are  given  in  the  usual  manner  by 
their  polarisation? 

a)  E  perpendicular  to  the  plane  of  incidence 

b)  H  perpendicular  to  the  plane  of  incidence 

A 

The  angle  of  incidence  ^  is  supposed  to  be  small,  so 
that  total  reflection  arises.  There  in  y>  0  waves  of 
the  desired  type  arise,  the  reflection  and  the  refraction 
of  which  oy  dielectric  half  spaces  is  to  be  studied. 


At  first  we  suppose  the  new  separating  plane  parallel 
to  the  xz  plane,  later  on  we  treat  the  case  where  these 
planes  form  any  angle. 


With  tofilrjrt]  as  a 
of  waves  defindet  by 


time  function  v/e  have  tnetwo  types 


(i) 


U),  Ht  ,  (2)  ^ Hi 


Prom  Maxwell's  equations  we  find  immediately: 
a)  in  the  case  fj'  ;  ty/  Hi 

(3)  ABKt  &EK  *  <>! 


In  the  first  medium*  p 
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u .  j — ^ 

(>)r/# «  T*,ru 

(«>  ^  ’  -?“' 

These  equations  ware  valid  in  y  <  0,  lied.  1.  -V 
is  the  wave  impedance  of  tue  first  medium. 

In  the  case  of  the  another  polarisation  we  have 

(7)  zj  Hx+  IC'Hx  ®*  0 


‘  * .  *^v<*«”5  <■&**] 

c  1  9H, 

<,o,£*V*«>7 

dince  we  need  in  wAftt  follows  tl.e  transmitted  wave  only^ 
wish  to  find  the  wave  penetrating  into  the  second 
medium  only.  We  do  not  calculate  the  transmission  coeffi¬ 
cient  but  v/e  are  only  interested  in  the  type  of  this 
wave  arising  from  the  law  of  refraction.  Also  we  normalise 
the  wave  by  eke  amplitude  coefficient  1.  The  wave,  pene¬ 
trating  in  the  second  medium  cm  be  written  formally  by 
replacing  tne  index  1  (in  )  by 

the  index  2 

The  case  in  whicn  we  are  interested  consists  of 
complex  values  of  yl  •  Prom  the  law  of  refraction 
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we  have 


(11 )  ifs? Ceoty  - 

Since  <s  for  y  0  the  desired  type  of  wave  arises  if 

(12)  c&\  >  1 

The  limiting  angle  of  total  reflection  is  defined  by 

(13)  Cco^^'i 

In  this  case  in  y  J  0,  medium  2,  v/e  should  have  the  wave 

<H>  '] 

But,  if  Cm9>_  A  is  complex  and  v/e  write: 

4  /  ® 

05)  =■  U,  f-/  V' 

06)  CmA  -  CtokGnAV'-jfc'M-'^v- 

z 

■IW4A% 

These  values  are  to  be  inserted  in  equations  (4)  (5)  (6) 

(8)  (9)  (10)  in  the  places  of  4^3^  ,  al3o  2") 

is  to  be  replaced  by  ^  *  .  If  Cfo  >•/  ,  real,  we 

have 

(18)  Aiii  7c  ~  0  f  *  0 


<„) 

{20,  ^ 
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froiu  whit  follows 

(21  )C63&  a  e  *5^"^  U'—  fiiuf  V" 

^  <% 


X'°r  both  polarisations  it  turns  out  the 

(22)  fs[-f\2Gafor  -^du*/{trj 


exponential  factor 


from  (12)  (19)  (jo)  it  foUow.  t„at, 
for  a  variable 


(23)  i  tr  *  If  %. 

*1. 

(24)  6  ^  /bu4,V"  =  j1^ -  / 


Ihe  attenuation  in  the  y  direction  becones 

(25)  Vj 


A  dininuation  until  a  factor  typ 
distance  given  by  • 

<26)  -  1,  ?.  » 
where 


takes  place  along  a 


(27)  *  -  VCoUfv-1 


wutit  10J.10WSJ 


<2e>  $  - 


“V 


/^*>V  -  / 


T 


..  (-  ph“°  — >  -  -  - 

Ph«0e  normal  (=  r.al  part  or  r„p„,irsa  veotor) 


80 


is  now  to  be  defined  as  the  direction  of  incidence  of 
t:.e  wave. 


•m 


In  the  case  of  a  continous  stratif  icatiox^ 
see  also  transversally  attenuated  waves  arising  by 
reflection. 


we 

total 


Appendix  III 


hienann-Lebesffue 1 s  Lemma  in  hamans^jB  Kepresentation . 

Theorem  1 :  Let  hct)  be  tv/o  time  continuously  differentiable 

*  Hl(ij  *  0 

of  bounded  variation  in 

Therx :  J  *  jT  (jctf)  tyo[j  kht)]otl  =  0( fy) 

prouve:  Let  &  be ^in| -rpret ed  as  a  btielt jes-Integral : 

.  v  1  I  -//«  .  _  jU 


'htt’m) 


^*0 


the  solution  of  the  equation  with  respect  to  t  is 

possible  in  the  form  £  =  JW  and  it  follows: 


V 
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Since  ?l+)  is  supposed  being  of  bounded  variation, 

Vtn'  continuously  differentiable  /  0,  we  have 

Nd-fl&l* 

and  therefore: 

(The  product  of  two  functions  of  bounded  variation  is  of 
bounded  variation) 

Theorem  2:  Uf)  two  time  continuously  differentiable 
Let  exist  :  oL  *4  (&  so  that 

continuously  differentiable.  yX  is  to 
be  represented  in  an  asymptotic  manner  oy 

it  r0‘%) 

This  representation  runs  by  means  of  saddle  points  method 
(stationary  phase  or  steepest  descent)  (Of.  [&J  and  many 
text  books  on  saddle  points  method). 


Appendix  IV 

Situation  of  The  Saddle-Points  in  Samans1 s  Calculus 


Our  calculus  differs  from  jhxpians's  one  by  the  slowly 
variable  factor  •()]  nvat-  influencing 

the  situation  of  the  saddle  point. 

Apart  from  this  factor  the  exponent  in  the  integral 

iti]  - 

f  is  the  parameter  of  curve  length  of  the  boundary  of 
the  diffracting  cylinder,  s  is  the  value  of  t  correspon- 


ding  to  the  point  of  observation.  Then; 

where  "t  is  the  tangential  unit  vector  in  t  •  m 
disappears  in  two  casesi^ 

a  _  f'/ft  -  ray 

1)  c 7T  *  (saddle  point  of  1st  kind) 

i .  e .  and 


the  vector  from  the  point  of  inte¬ 
gration  A*  to  the  point  of  observation.^  are  antiparallel. 
But  for  disappearing  of  ilt)  this  is  not  necessary.  ^ 
It  is  sufficient  (Pig S)  that and 
have  opposite  component  of  equal  absolute 
value,  i.e.s  ^ 

#y # 


2) 


(saddle  point  of 
second  kind) 

It  is  easy  to  see  that  on  £  no  saddle  point  is  existing. 

A 


Appendix  V 

Admissibility  of  Replacing  in  the  Integral(3TflWiO 

by  Its  Asymptotic  Representation  in  the  Neighbourhood  of  *tnO 

In  the  integral  is  replaced  by  its 

asymptotic  representation.  Apart  from  a  little  intervall 
in  T  about  T  m  0  for  ">O0  this  proceeding  is  cer¬ 
tainly  admissible.  However  banians  does  not  give  a  suffi¬ 
cient  account  of  this  step  in  his  calculus.  The  integral 
converges  but  the  admissibility  of  this 

replacing  is  to  be  prouved  explicit ely.  This  will  be  done 
here  • 


s  0  in  tne  integral  arises  only,  if  s,  the  point 
of  observation  is  placed  on  the  illuminated  side,  on  Cy 
In  this  case  for  00  the  integral 


u 


0. 


We  have  show  that  the  replacing  of  by  its 

asymptotic  representation  is  allowed  •  is  OC/'fo ) 

for  /T-+  0  ^  (fib*  V )lfii  m  *C  is 

the  angle  of  contigency. 

It  is  well  known  that  Ami*  (  ^  *  radius  of 

curvature  £  0)  in  the  neighbourhood  of  t  *  0, 
the  integrand  remains  finite.  ^ 

But  we  have  to  show  that  the  replacing 
by  its  asymptotic  representation  is  allowed  in  estimating 
the  integral  for  &-*co 

.  For  outside  an  intervall 
the  calculus  of  bamans  is  correct  and 
we  wish  to  calculate  an  integral  of  tho  form; 

J- f rtt)$tin)i*irf- 

Me  have  written  jfttt/JftetC 

in  (vy)  because-^.  is  always  positive.  We  take  £ 

(the  parameter  of  the  curve  length,  in  the  neighbourhood 
of  ¥+0  equal  ¥  )  so  that  £m  0  in  ¥ m  0 
Now  we  have  _  X. 

t  ±0 

f  70  /£/  ^  ^ 


a  any  value  as  little  as 
we  like. 


:  this  is  evident 


The  integral  is^decomyosed  in  two  parts: 

J-'  J  • *iu/~a  <t  A  0 


we  have: 


r 
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In  04. 

Itltffritt)  - 


we  have 

i&ift 


in  the  first  of  these  integrals  we  use  the  v/ell  known 
relations 

-  -#«>  -$m, i 


At  first  we  turn  ourselves  to  the  second  integral  on  the 
right  hand  side: 

In  the  well  known  textbook  of  Watson  about  Bessel-Bunctions 
we  find  on  page  595  an  analogon  to  Riemann-Lebesgues  Lemma 
by  replacing  of  cos/sin  functions  by  Bessel-functions 
from  what  follows  immediately: 

f 
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Than  we  observe  the  first  integral  on  the  right  hand  sidet 
Fixing  the  endpoints  +  CL  we  transform  the  contour  in 
the  complex  t-plane  into  a  half  circle  about  t  »  0  with 
radius  CL  in  "the  upper  half  plane #  supposing  that  no 
irregularity  of  $  takes  place  in  this  domain.  Then  on 
this  path,  every  where  in  the  fixe  distance  (t  from  t  ■  0 
we  replace  wot)  by  its  asymptotic  representation, 
being  a  regulary  function  apart  from  the  origin.  The 
path  of  this  integral,  containing  a  regulary  function 
can  be  transfered  back  to  the  old  path,  surrounding  t  *  0 
by  a  little  half-circle  of  a  radius  as  small  as  on  likes. 

A  branchcut  is  to  be  situated  in  the  lower  half  plane 
in  order  to  not  influence  our  proceeding. 

The  integral  over  the  half  circle  quoted  disappears  for 
by  Riemann-Lebesgue* s  lemma. 
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Appendix  VI 


Survey  of  The  Rigorous  Solution  in  an  Kpstein  Layer 


The  author  has  treated  in  two  papers  the  propagation 
of  waves  in  stratified  medium,  the  simple  structure  of 
which  allows  a  rigorous  solution  of  the  wave  equation. 

The  same  medium  is  also  treated  by  Seckler's  and  Keller's 
method.  For  sparing  to  consult  these  papers  of  the  author 
we  give  an  abbreviated  survey  of  their  contents  in  so 
far  as  we  need  it  for  understanding  the  present  treatise. 
The  function  representing  the  dielectric  constant  as  a 
function  of  z  is 

,  eP  <>>o 

0)  £  = 

This  function  is  represented  in  Fig.  ■/ .  for 


(2)  2  -r++<*>  £  -*i 


In  the  domain 


2. 

% 


7*  2“ 


£  increases  approximatively 

(  Uo)~  )  to  £  ~ 

for  JL  —  oO  • 


in  a  linear  manner 

i+<P 


Fig .?"/»  shows  that  it  is  reasonable  to  denote 

by  the"layer  of  inhomogeneity" 
and  H(^  by  "the  layer-thickness". 

Let  a  wave  Hu,  ^  be  incident,  \ *  2d  full- 

fills  the  wave  equation! 


safit  *  0 

'iV'  V* 

(the  field  is  ^dependent 
from  x) 


(¥)M 
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By  separation  of  the  variables  we  finds 

(5) 


ooparauiun  ux  one  varxauieB  we  1 11. 


The  wave  equation  for  is  transformed  in  a  way 
due  to  iipstein  and  used  by  Rawer  in  a  very  sucessfull 
manner  £hj  s  by  means  of 


(6) 


i  ■- 


we  obtain  solutions  of  the  forms 

y 

where  jr./  denotes  the  hypergeometric  function  and 
o£y  fljf'j  are  defined  by 


(7) 


(i  =  •/  iy'&  (j 


i-W-W/tin 


* 


s4*h& 


+ij  |  . 


is  the  sinus  of  the  angle  of  incidence  chosen 
for  a. value  ,  where  s~ech.). 

Hypergeometric  functions  offer  very  interesting  relations, 
furnishing  important  physical  consequences  here:  It  is 
easy  to  see,  that: 


(8) 


corresponds  to  a  wave  incident  from  below  i.e.  from 
going  in  the  direction  of  positive^ 

It  is  well  known  that  the  series  representing  \) 

converges  only  inside  the  circle  /)f  */  .By  analytic 
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continuation  we  aee  that : 

(»  %  -  \) 

corresponds  to  a  wave  going  in  the  +z  direction 
converges  in  tttl 


no)  15 •  \ \J 


is  a  wave  going  in  the  -z  direction  f or  £  — >  convergent 

in  I  \  \  <  A  • 


Between  these  three  functions  there  exists  the  follo¬ 
wing  relation: 


Vg  is  essentially  an  exponential  function  for 
v1  and  Vg  are  i*lao  exp.  functions  for  ^ — >  —OO 
Deviding  the  latter  equation  by  the  coefficient  of 
we  geti 


(12) 


r(/-f)T(UH-A)  1  1  ZK'/Jf/fflilty 


This  signifyes  the  following  effect: 

An  incident  wave  Vf  ~'<j  gives 

rise  to  a  wave  transmitted  to£“>'*,°0 

T(hlb)T(.M-lf)  roi.ki* o  \ 

and  to  a  reflected  wave 

T'rjTci-mw)  /i<0  . 


V/e  shall  denote  by  R: 

(,5)  T(l-f)  ?({-& \)r«) 

{u)  = 


the  coefficient, of  _ 
reflection^  9fpUXtJ*m0j 
cancels  out)' 


the  coefficient  of 
transmission 


represents  exponential  wave  functions  in  the  homogenous 
media;  now  we  iSU  script  he  distortion  of  the  wave  beyond 
the  arising  of  reflections  by  "distortion  functions"  £20]: 
the  distortion  function  of  the  incident  wave  is  evidently 


(15) 


*  11  l+fyfTwffi ; 
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for  the  reflected  wave: 


for  the  transmitted  wave: 


07)1^  (*)-(•( 


■i+fy 

i+l  - 

4  + 


The  rigorous  solution  is  now  established  dearely  by 
exponential  functions,  distortion  functions,  reflection 
and  transmission  coefficients. 


Appendix  VII 

Survey  of  Seckler's  and  Keller's  Approximated  Diffraction- 
Theory 

The  basic  idea  of  Seckler  and  Keller  consists  of 
tracing  a  tube  of  rays.  The  power  transmitted  in  this  tube 
is  everywhere  the  same  one,  from  what  follows,  that  in 
our  case  4*^-  is  proportional  to  ^  .  where 

denotes  the  cross  section  of  the  tube  depending^the 
coordinate  i  .  For  an  eventual  reflection  by  a  discon¬ 
tinuity  of  £  f  Fresnels  laws  are  used.  In  our  case  of 
medium  S^and  K's  theory  neglects  the  continuously  distrl- 
buteaNreYlection  by  the  continuous  variation  of  £  . 

It  is  of  great  interest  to  know  exactly  and  numerically 
this  error. 
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1.4835868 

l.ooo65435 

-o.oo  3lo 

4* 

1*00033356 

o«oooool64 

6o3.2B4 

1.483969 

1.00065508 

-0.00  24o 

3* 

l.ooo32B8l 

o.oooool21 

636.123 

1.4835869 

l.ooo65533 

-0.00I69 

3* 

1.00033896 

o.oooooo91 

672.963 

1.4835869 

Uooo65584 

«*.ooll9 

3* 

1.00032911 

0.00000069 

7o7.8o2 

1.4839869 

1.00065606 

-o*ooo84 

3* 

l.ooo3293o 

o.oooooo54 

742.642 

1.4839869 

1*00065606 

-0.00060 

3* 

1*  ooo32926 

o.oooooo43 

777.481 

1.483587o 

l.ooo65632 

-o.ooo42 

3* 

l.ooo 329 3b 

0.  oooooo36 

812.321 

1.4835870 

1.00065657 

-o.ooo3o 

31 

l.ooo32933 

0.000000  31 

847.16o 

1.4835B7o 

l.ooo69657 

-o«ooo21 

3* 

l*ooo32935 

o*ooooooZ7 

882.000 

1.483587o 

Uooo65657 

-0.000I5 

3* 

l*ooo32937 

o*oooooo24 

916.839 

U483587o 

U00069657 

-o.ooolo 

2* 

1*  ooo32938 

o.oooooo22 

951-679 

1.483587o 

I.ooo65657 

0*0000? 

2* 

It  ooo32939 

o.oooooo21 

99 


3PEGA  3ooooooo  KAPPA  o.oloo  DELTA  o.oooolo  VECTORLENGTH  o.5o 

ALPHA  -0.0011?  DETA  -0.87125  SAHHa  -0.87239 

REFLECT  I ONFACTOR  o.ooo46?o  3.  l42fi9^7  TRAHSI  IF  ACTOR  l.ool3lR2  o.oooooU 


HEIGTH 

THETA 

E  KaLER 

ZETA 

DISTORTIOK  FUNCTION 

-1 000. 000 

1.5271629 

I.00000000 

-o.oooo5 

2* 

l.ooooooo3 

0.0000000  2 

o.ooo46896 

3.14209468 

-770.190 

1.5271629 

I.00000000 

-o.  00006 

2* 

l.ooooooo3 

0. 0000000 3 

o* ooo46&96 

&1420946B 

-956. 3Co 

1.5271629 

1.00000000 

-0.00007 

2* 

l.ooooooo4 

o*ooooooo4 

o*ooo46D98 

3.14299469 

-oat.  571 

1.5271629 

1.00000000 

-o.oooo9 

2’ 

1. ooooooo5 

o.ooooooo4 

0. ooo46096 

3.14299469 

-012.761 

1.5271629 

1.00000000 

-o.oooll 

2* 

l.ooooooo6 

0.  ooooooo5 

0. ooo46896 

3.14  ®9471 

-B00.951 

1.5271629 

Uoooooooo 

K5.OO014 

3' 

U00000008 

0.0000000? 

o.ooo46098 

3.14209472 

-860. i4l 

1.5271629 

1.00000000 

-o.oool? 

3* 

l.ooooooo9 

0.00000000 

o.ooo46890 

3.1439474 

-847.332 

1.5271629 

1.00000000 

-0.000  21 

3* 

l.ooooool2 

0*000000 lo 

o.ooo4$96 

3.14299476 

-825.522 

1.5271629 

1.00^00000 

-o*ooo26 

3* 

l.oooooo!5 

0. 000000 13 

0. ooo46B98 

X  14299*78 

Jlo3.712 

1. 5271630 

1.00000094 

•o.ooo  32 

3* 

l.ooooool9 

o«ooooool6 

o.ooq46B96 

3.14299481 

-?8l.9o2 

1.527163d 

1*00000094 

-o.ooo4o 

3* 

1. oooooo23 

o.oooooo2o 

o*  ooo46898 

3.l43?485 

-76o.o93 

1.5T7163o 

1.00900094 

-o.ooo5o 

3’ 

l.oooooo29 

0* 00000025 

o.ooo46893 

3.1439490 

-738.283 

1.527163o 

1.00000094 

-0.00062 

3* 

1. oooooo35 

o.oooooo  31 

o. ooo46098 

3.1439496 

-716.473 

1.527163b 

l.ooooolflfl 

-o.ooo?7 

3* 

l.ooooo©44 

0.000000 36 

o* ooo46898 

3.l42995o4 

-694.663 

1.527163# 

l.ooooolEO 

-o.ooo96 

3* 

1. ooooeo55 

o.oooooo48 

0. ooo46896 

3.14299513 

-672.854 

1.5271631 

1. 00000  29o 

-o»ool2o 

3* 

1.000000$ 

o*  00000060 

o.ooo4®96 

3.14289324 

-651.o44 

1.5271631 

1.00000 004 

^>.ool49 

3’ 

1.00000085 

0.00000074 

o* ooo46896 

3.1420953? 

-629.234 

1.5271631 

1.ooooo487 

-0.00 18  5 

3* 

l.ooooolo5 

0.00000092 

o.ooo46096 

3.1439557 

-6o7.434 

1.5271632 

1.00000580 

-o.oo23o 

3' 

l.oooool3o 

o.oooooll4‘ 

o.ooo46098 

3.14289580 

-585.615 

1.5271632 

1.00009  £83 

-0.00  206 

4* 

I.00000I62 

o.oooool42 

o.ooo46896 

3.l4396o7 

-563.8o5 

1.5271634 

1.00000973 

-o.oo356 

4* 

l.ooooo 2a2 

o-oooool77 

o.ooo46090 

3.14209641 

-541.996 

1.5271634 

l.ooooll7o 

-o.oo443 

V 

l.ooooo251 

0.00000  219 

o*ooo46096 

3.1439695 

-52o.i86 

1.5271636 

l*ooool46o 

-0.00551 

4’ 

l.ooooo312 

0* ooooo27 3 

o.ooo46B98 

3.1439737 

498.377 

1.5271637 

1.00001053 

-0.00685 

4* 

1. ooooo308 

o.  ooooo339 

©*ooo46898 

3.1439M 

476.567 

1.527163? 

1. 00002245 

-0.00*52 

4’ 

1.ooooo482 

o.ooooo421 

o.ooo46896 

X 14209687 

451.753 

1.5271642 

1.OOOO2035 

*>.olo59 

4’ 

I.00000  599 

0.00000  524 

o*ooo46898 

3.1439989 

432.919 

1.5271645 

1.00003519 

-0.01317 

5’ 

l^ooooo744 

0.00000651 

0. ooo46898 

3.1429o116 

4ll.l40 

1.5271643 

1.oooo43o4 

-0.01638 

5* 

Uooooo925 

0-  00000809 

o.ooo46899 

3.1429o275 

-389.331 

1.5271652 

1.00005287 

*©.o2d38 

5’ 

l.ooooll48 

0.0000I006 

o.ooo46899 

3.l429o471 

-367.522 

1.5271658 

1.00006457 

o.o253i 

5’ 

l.ooool425 

o.oooo1249 

o*ooo46899 

.3>l429o715 

-345.714 

1.5271664 

I.oooo0ol9 

-0.03152 

6’ 

l.ooool769 

0.0000 15  53 

o*ooo46B99 

3. 1429 lo  18 

-323. 9o6 

1.5271672 

1.00009882 

•o.o392o 

6* 

1.  oooo2195 

o.ooool920 

o*ooo46099 

3.14291393 

-3b 2.093 

1.CZ71632 

1.00012137 

-o.oiB75 

6' 

I.000027  2o 

o.oooo2394 

o.ooo46899 

3.14291859 

-280.291 

1.5271695 

U00014973 

-0.06063 

V 

l.oooo 3368 

o.oooo2971 

o.ooo469oo 

3.14292436 

-258.135 

1.527171o 

I.oool84o7 

-o.o754l 

V 

I.oooo4l67 

0.0000 3684 

o*ooo469oo 

X 1429315b 

-236.679 

1.5271728 

l.ooo22517 

-0.09378 

8* 

l.oooo5l49 

o*oooo4567 

o*ooo469ol 

3.  l42?4o33 

-214.874 

1.5271749 

1.ooo27422 

-0.11663 

9* 

1.oooo6352 

o.oooo5657 

o*ooo469ol 

3.14295123 

-193.o7o 

1.5271775 

l.ooo333bl 

-0. l45o5 

lo’ 

l.oooo7823 

o.oooo7ool 

o*ooo469o2 

X 14296466 

-171.268 

1. 527l8o4 

1.ooo4o156 

k>.  180  30 

ir 

I.oooo96l4 

0.00008653 

o.ooo469o3 

3.U298I19 

-149.467 

1.5271839 

1.ooo4Bo97 

-0.22132 

13’ 

1.00011784 

0.000 10681 

o.ooo469o4 

3.l43bol47 

-127.667 

1.5271879 

l. 000 57  313 

K>.  27896 

15’ 

1.ooo14399 

o*ooo13163 

o*ooo469o5 

3.l43o2630 

-1o5«87o 

1.5271925 

l.ooo67711 

-0.34691 

l3’ 

l.oool753b 

0*00016189 

o.ooo469o6 

3.143*5655 

-84.o75 

1.5271975 

l.ooo79291 

-0.43139 

22’ 

l.ooo2125o 

0*00019865 

o.oo©469o8 

3.1430933b 

-62.283 

1.5272o29 

1.ooo91756 

-0.53643 

29’ 

1.ooo25633 

0.000 24 309 

o*ooo4691o 

3,14313775 

4o.4?3 

u 5272088 

I.oolo53o2 

-o.6$7o2 

45’ 

I.ooo3o746 

0.00029654 

oiooo46913 

3.14319119 

-18.7o6 

1.5272149 

1.00119255 

-0.82939 

97’ 

1.00036647 

o*ooo36o43 

o.ooo46915 

3. 14 3255o8 

3.o78 

1.5272211 

1  *00 1 335o  2 

-0.96969 

-  316* 

I.ooo96o83 

o.ooo4l467 

34.859 

1.5272273 

1.00147856 

-0.77990 

73’ 

1.000*6797 

0.000 34 230 

46.636 

1.5272334 

1.00161717 

-0.62720 

39’ 

l.oolo2487 

0*00028159 

68.411 

1.5272391 

1.00174999 

-o«5o454 

27’ 

I.oolo74o2 

o*ooo23b83 

9o.i82 

1.5272444 

I.00  l872b5 

-o.4o583 

2b’ 

l.oolllM 

o*oool8871 

111.952 

1.5272493 

1.oo198436 

-0.32644 

17’ 

U00II5160 

0*00015392 

133.718 

1.5272538 

l.oo  2o8674 

-0.26258 

14’ 

l.ooll8l46 

o.oool2531 

155.483 

1.5272576 

Uoo217449 

-0.21123 

12’ 

Uool2o635 

0*000 lo  187 

177.2^5 

1.52726o9 

l.oo225135 

-0.16992 

11’ 

1.00122696 

0*00008274 

199.oo6 

1.5272638 

l.oo231733 

-0.13669 

lo’ 

1.00124398 

0*00006714 

220.765 

1.5272662 

l.oo237353 

•o.lo996 

9’ 

1.00125794 

o*  oooo5448 

400 


242.523 

1.5272683 

I.oo242o9o 

-o*o884  6 

8' 

1.oo126936 

o.oooo442o 

264.261 

1.5272700 

l.oo 24 60 29 

-o.o71l6 

7’ 

I.00I27866 

o.oooo3588 

2B6.o37 

1.5272714 

l.oo 24929o 

«o.o5725 

7* 

1.00128623 

o.oooo29l5 

3o7.792 

1.5272726 

l.oo251951 

-o.o46o5 

6* 

l.ool29237 

o.oooo2371 

329.547 

1.5272735 

I.oo254l23 

-o.o37o5 

6' 

l.ool29736 

o.oooo  19  32 

351.3*2 

1.5272743 

l.oo 2599oo 

-0.02981 

6> 

I.ool3ol39 

0.0000 1577 

373.o56 

1.5272749 

l.oo257377 

-0.02398 

5* 

I.ool3o464 

o.ooool292 

394.‘8lo 

1.5272754 

I.0025856I 

-0.0I929 

5* 

l.ool3o727 

o.oooo!o62 

416.5M 

1.5272759 

l.oo259548 

•o.ol552 

5* 

l.ool3o939 

0.00000876 

436.317 

1.5272762 

I.oo26o338 

-0.0I249 

5* 

l.ool3111o 

o.ooooo726 

46o.o7o 

1.5272765 

l.oo 26o931 

^>.oloo4 

4’ 

l.ool31248 

0.00000606 

481.823 

1.5272767 

I.oo26l42o 

-0.00808 

4* 

l.ool3136o 

0. 00000 5o9 

5o3.576 

1.5272769 

1.oo261918 

-0.00650 

4* 

1.00131449 

o.ooooo431 

525.329 

1.5272770 

l.oo26221o 

-0.00  523 

4’ 

1.00131521 

0.00000 368 

547.o82 

l'.‘5272771 

1.oo26251o 

-o.oo421 

4* 

l.ool31579 

0.00000  317 

568.835 

1.5272772 

1.oo2627o7 

-0.00  339 

4’ 

l.ool3l626 

0.00000 277 

990.587 

1.5272773 

1.oo2629o5 

-0.00272 

4* 

l.ool3l663 

o* ooooo244 

612. 34o 

1.5272774 

I.oo263ooo 

-o.  00  219 

3* 

1.oo131694 

0.00000 2l8 

6M.o93 

1.5272774 

I.oo2631o3 

-0.00I76 

3* 

1.oo131718 

0.00000 197 

655.845 

1.5272774 

l.oo263197 

^>.ooli2 

3* 

l.ool3173B 

0.00000I80 

677.598 

1.5272775 

l.oo2633oo 

-o.ooll4 

3* 

1.oo131754 

0.00000I66 

699.350 

1.5272775 

1.oo263394 

-0.00092 

3* 

l.ool31766 

o.oooool55 

721. 103 

1.5272775 

1.00263394 

k).ooo74 

3* 

l.ool 31777 

o.oooool46 

742.855 

1.5272775 

1.oo263394 

-o.ooo  59 

3* 

1.00131785 

o.oooool39 

764. 608 

1.5272776 

l.oo263l97 

-o.ooo48 

3* 

i.00131791 

o.oooool33 

786.36o 

1.5272776 

1.oo263!97 

-0.000  30 

3* 

1.00131797 

0.00000 129 

808.113 

l'.5272776 

1.oo263592 

-0.000  31 

3’ 

1.001318ol 

o.oooool25 

829.865 

1.5272776 

1.oo263592 

■0.00025 

3* 

l.ool 3l8o4 

o.oooool22 

851.618 

1.5272776 

1.oo263592 

K).ooo2o 

3* 

l.ool 3l8o7 

0.00000 119 

873.37© 

1.5272776 

1.oo263592 

-0.000 l6 

3* 

1.oo1318o9 

o.oooooll8 

895.123 

1.5272776 

1.oo263592 

-o.oool3 

V 

1.oo131811 

0.00000I16 

916.875 

1.5272776 

1.oo263592 

-o.ooolo 

V 

1.00131812 

0.00000 11 5 

938. 62 

1.5272776 

1.oo263592 

-0.00008 

2* 

l.ool3l8l3 

o.oooool 14 

96o. 3Bo 

U5272776 

1.oo263592 

-o.oooo7 

2' 

l.ool3l8l5 

o.oooooll3 

982.133 

1.5272776 

1.oo263592 

•0.00005 

2* 

I.ool3l8l5 

o.oooooll3 

1oo3»885 

1.5272776 

1.oo263592 

-o.oooo4 

29 

l.ool3l8l6 

o«oooooll2 

i/j :  2  3 


401 


CHECA  3ooooooo  KAPPA  o.oloo  DELTA  o.oooloo  VECTORL EN6TH  o.4o 
REEL  ECT I OMF ACTOR  o  3.1489o87  TRANSITF ACTOR  l.ooo21»  o.oooooo3 

ALPHA  -0.00H6  BETA  -6.83930  GANNA  -6.84o75 


HEISTH 

THETA 

E  KELLER 

ZETA 

distortion  function 

-looo.ooo 

1.22173o5 

I.00000000 

-o.oooo5 

V 

1. 0000000 1 

o*ooooooo7 

0 

0 

-931-596 

1.22173o5 

I.0000000 2 

-o.oooo9 

2* 

U 00000002 

o.ooooool3 

0 

0 

-863.192 

1.22173o5 

I.0000000 5 

-0.000 18 

3' 

l.ooooooo4 

o.oooooo25 

0 

0 

-794.788 

1.22173o5 

l.ooooooll 

-o.ooo  35 

3’ 

1* ooooooo7 

0.000000 51 

0 

0 

-726.384 

1. 22173o6 

I.000000  25 

-o.ooo7o 

3’ 

l.oooooo!5 

0.00000 loo 

0 

0 

-657.980 

1.22173o7 

1.000000 54 

-o.ool39 

3* 

1.000000 29 

0.00000198 

0 

0 

-589.576 

1. 22173o8 

l.ooooo  lo7 

•o.oo275 

4* 

1.00000058 

0.00000  39  3 

0 

0 

-521.172 

1.2217312 

l.ooooo213 

-o.oo545 

V 

l.ooooolU 

o. ooooo779 

0 

0 

-4  >2.768 

1.2217319 

1.ooooo428 

-0.0I081 

V 

l.ooooo  224 

o.ooool539 

0 

0 

.3(4.364 

1.2217333 

l.ooooo84o 

-o.o2l42 

5* 

1.ooooo439 

o.oooo3o35 

0 

0 

-315.961 

1.2217361 

l.oooo! 636 

-o.o4244 

6* 

U00000854 

o.oooo5956 

0 

0 

-247.558 

1.2217411 

l.oooo 31 19 

-o.o84ll 

8* 

l.ooool631 

o.oooll586 

0 

0 

-179.156 

1.22175ol 

1.oooo5747 

-o.  l667o 

IV 

l.oooo  3ol3 

0.00022199 

0 

0 

-Ho.755 

1.2217646 

l.oooo999o 

K).  33o37 

17* 

l.oooo5263 

o.ooo4ll45 

0 

0 

-42.358 

1.2217848 

l.oool9922 

-o.6547o 

43* 

l.oooo84  32 

o.ooo7287o 

0 

0 

26.o36 

1.22l8o8o 

l.ooo227  3o 

-o.77o77 

7o* 

1.ooo12o98 

o.ooo92Bl9 

94.425 

1.2218294 

I.000269B1 

-O.3B097 

2o* 

l.oool5442 

0. ooo47449 

162.811 

1.2218453 

l.ooo33652 

-o.1963o 

12* 

l.oool7923 

0.00025817 

231.193 

1.2218555 

1.ooo36631 

-o.o99o7 

8» 

1.ooo19492 

o.ooo  13994 

299.574 

1.2218613 

l.ooo 36 344 

-o.o5ooo 

V 

I.ooo2o39o 

o.oooo? o28 

367.953 

1.2218645 

l.ooo39Z7o 

-0.02523 

5* 

1.  ooo2o874 

0.0000  36o4 

436.332 

1.2218661 

1.ooo39756 

-0.01274 

5* 

l.ooo21126 

I 

I 

• 

O 

5o4.711 

1.22l867o 

I.ooo4ooo6 

-o.oo643 

4* 

1.ooo21256 

o.ooooo951 

573.089 

1.2218674 

I.ooo4ol33 

-0.00  32i 

V 

l.ooo21322 

o.ooooo497 

641.467 

1.2218676 

1.ooo4o196 

-o.ool64 

3* 

1.  ooo21356 

o.ooooo267 

7o9.846 

1.2218677 

1.ooo4o231 

-0.00083 

3* 

l.ooo21372 

o.oooool51 

778.224 

1.2218678 

1.ooo4o247 

-o.ooo42 

V 

l.ooo2l3Bl 

o.oooooo92 

846. 6o2 

1.2218678 

1.ooo4o254 

-0.00021 

3* 

l.ooo  21 3B5 

0.00000063 

9l4.98o 

1.2218678 

1.ooo4o257 

-o.oooll 

2# 

I.ooo2l387 

o.oooooo48 

983.359 

1.2218678 

I.ooo4o26l 

-o.oooo5 

2* 

l.ooo2l388 

o.oooooo4o 

lo51.737 

1.2218679 

1.ooo4o264 

-0.0000  3 

29 

1.00021289 

0.000000 37 

401 


OMEGA  3boooooo  KAPPA  o.oloo  DELTA  o.oooloo  VECTOCLEIIGTH  o*4o 
1PHA  -o.oo576  BETA  -1.73745  6At"!A  -1.74% 

REfLECTI ONF ACTOR  o.oool5il  3.15*9447  TRAf.SITF ACTOR  l.oo33l8l  o.ooool79 


HEI3TH 

THETA 

E  KaLER 

ZETA 

DISTORTION  FUNCTION 

•looo.ooo 

1.6835298 

1.00000000 

-o.oooo5 

2* 

l.ooccooll 

0.0000001? 

o*ooo154o9 

3.19494184 

-965.138 

1.4835298 

1*0 0000000 

-o.cooo6 

2* 

1.00000016 

0* O00OOO28 

o.ooo154o9 

3.19494493 

-930.275 

1.4835298 

l*oooooo21 

-o.oooo9 

2’ 

1. 000090?? 

O.00OOO035 

0.000 154^9 

3L'194945o4 

-895.413 

1.4335298 

1.000000^7 

-o.oool3 

3* 

I.oooooo32 

0* 00000056 

o.oool!;4o9 

3.19<9493t> 

-86o.551 

1.4835299 

l.oooooo?2 

-o.oool- 

3* 
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WE6A  3oeooooo  KAPPA  o.oloo  DELIA  o.oooloo  VECTORL EMGTH  o.5o 
A.PHA  -0.01162  BETA  .0.86082  SAUNA  -0.87244 
HEFIECTIONFACTOR  o.oo49o72  3.1546681  TRANSI TF  ACTOR  1.0135752  o.ooollM 


HEIGTH 

THETA 

E  KELLER 

ZETA 

DISTORTION  FUNCTION 

4000.000 

1.5271629 

I.00000000 

-o.oooo5 

2* 

1.000000 26 

0.000000  22 

o.oo49o72o 

3.15466827 

-978.190 

1.5271629 

1.00000000 

-0.00006 

2* 

I.000000  32 

o.oooooo26 

o.oo49o72o 

3.15466832 

-956. 3fio 

1.5271629 

1*00000000 

-o.oooo7 

2* 

l.oooooo4o 

o*oooooo35 

o.oo49o72o 

3.15466839 

•934.571 

1. 5271630 

1.00000094 

-0.00009 

2* 

l.oooooo5o 

o.oooooo43 

o.oo49o72o 

3. 15466848 

•912.761 

1.527l63o 

1. 00000094 

•0*000 11 

2* 

1.00000062 

0.000000 54 

o.oo49o72o 

3.15466858 

-890.951 

1.527l63o 

1.00000187 

-o.oooli 

3’ 

l.oooooo77 

0*00000067 

o*oo49o72b 

3.15466871 

•869.141 

1.5271631 

1. 00000  29o 

•0.00017 

3* 

1.  oooooo95 

0.00000083 

o.oo49o72o 

3.15466888 

-847.332 

1.5271631 

l.ooooo364 

-o.ooo21 

3* 

l.oooooll8 

0. 00000  lo4 

o.oo49o72o 

3.154669o8 

-8?5-522 

1.5271631 

l.ooooo467 

-o.ooo26 

3* 

l.oooool48 

0.00000I29 

o*oo49o72o 

3.15466933 

-80  3.712 

1.5271632 

1*ooooo^63 

-0.000  32 

3* 

I.00000I83 

0.00000I60 

o.oo49o72o 

3.15466964 

-781. 9o3 

1.5271634 

l.ooooo973 

-o.ooo4o 

3* 

l.ooooo228 

0.00000 199 

o.oo49o721 

3.15467oo4 

-76o.o93 

1.5271635 

l.ooool272 

-oTooo5o 

3* 

I.00000  284 

o*  ooooo247 

o.oo*9o721 

3.  15467o52 

-738. 2B4  ' 

1.527163 6 

l.ooool5^3 

-0.00062 

3* 

U  ooooo353 

0. 00000  3o8 

o.oo49o721 

3.15467113 

-716.474 

1.5271638 

l.ooool955 

-0.000  77 

3* 

l.ooooo439 

0.00000  363 

o.oo49o722 

3.15467188 

-694.‘665 

1.527164o 

1.00003^12 

-o.ooo96 

3» 

1.  ooooo546 

o.ooooo476 

o.oo49o722 

3.1 5467  2Bl 

-672.856 

1.5271643 

l.oooo3126 

-o.ool2o 

3* 

1.00000679 

o.ooooo592 

o*oo49o722 

3.15467397 

-651. o47 

1.5271646 

I.oooo37l5 

-o.ool49 

3’ 

1. 00000845 

o.ooooo737 

o.oo4?o724 

3.15467542 

-629.238 

1.5271650 

l.oooo4697 

-0*00185 

3* 

l.oooolo5o 

o.ooooo9l6 

o.oo49o725 

3.15467720 

•6o7.429 

1.5271655 

1.oooo5667 

-o.oo23o 

3* 

I.ooool3o6 

o.ooooll39 

o.oo49o726 

3.15467944 

.585.620 

1.5271661 

l.oooo7  336 

-0.00266 

4* 

l.ooool623 

o*ooool4l7 

o.oo49o726 

3.15468222 

-563.812 

1.5271669 

1*oooo9198 

-o.oo356 

4’ 

I.oooo2ol9 

o.ooool762 

o.oo49o729 

3. 15468567 

-54i‘oo4 

1.5271679 

l.oooll454 

-o.oo443 

4* 

I.000025I0 

o* oooo2191 

o.oo49o732 

3.15468996 

-520.197 

1,5271691 

1.00014196 

-0.00551 

4’ 

l.oooo31i> 

0.00002725 

o.oo49o735 

3.15469529 

.498.390 

1.52717o7 

1.00017716 

-0.00685 

4* 

1. 0000  3878 

0.0000 33B8 

o.oo49o739 

3.1547o192 

476.585 

1.5271725 

l.ooo  22o3o 

-0.00852 

4’ 

l.oooo4921 

o.oooo4212 

o.oo49o743 

3.15471ol7 

454.78o 

1.5271749 

1.00027422 

-o.olo99 

4* 

l.oooo 599o 

o.oooo5236 

o.oo49o749 

3.15472o4o 

432.976 

1.5271778 

1.ooo33985 

-0.01317 

5* 

l.oooo7442 

o. 00006509 

o.oo49o756 

3.15473313 

411.173 

1.5271813 

1.  ooo4221 5 

-0.0I638 

V 

1.00009245 

0.00008089 

o.oo49o765 

3.15474894 

-389.373 

1.5271857 

l.ooo52311 

-o.o2o37 

5* 

l.oooll48l 

o*oooloo52 

o.oo49o776 

3.15476856 

-367.574 

1.5271912 

1.  ooo64663 

-0.02533 

V 

l.oool4251 

o.ooo12489 

o.oo49o79o 

3.15479293 

-345.779 

1.5271978 

I.ooo8oo7o 

-o.o315o 

6’ 

I.000I7682 

0.00015543 

o.oo49o8o6 

3.15482318 

-323.986 

1.5272o6o 

1.ooo9891S 

-o.o3917 

6 * 

I.00021926 

o.ooo19263 

o.oo49o827 

3.1543<o68 

-3o2.198 

1.5272161 

I.ool22oo3 

-o.o487o 

6’ 

l.ooo27l73 

o.ooo2391o 

o.oo49o?53 

3.1>tOc715 

.38o."4l5 

1.5272283 

I.ool5oll7 

-0.06056 

V 

1.000 33644 

0.00029665 

o.oo49o335 

3.1549647o 

-258.638 

1.5272431 

I.ool84l53 

-0.07529 

V 

I.ooo4l6l4 

0.00036784 

o.oo49o924 

3.15503589 

-23068 

I.52726I0 

l.oo225332 

«o.o936o 

8> 

I.ooo5l4o6 

o.ooo4558o 

o.oo49o972 

3.15512384 

-2l5.1o7 

K5272824 

1.oo274643 

-0. 11636 

9' 

1.ooo634o3 

0*000 3 64  3o 

o.oo491o31 

3.15323233 

-193.357 

1.5273o78 

l.oo333225 

•0, 14463 

lo’ 

1.ooo73o54 

o.ooo69791 

o.oo4911o3 

3.15536596 

-17U62o 

1.5273377 

1.oo4o2215 

-0.17975 

IV 

1.00095874 

0.00086208 

o.oo49119o 

3.15553ol2 

-149.897 

1.5273725 

1.oo46  2673 

-0. 22336 

13* 

1.00117447 

o.oolo6324 

o.oo491296 

3.15573129 

.128.192 

1.5274123 

1*'oo574963 

-0.27750 

15* 

l.oo  1434 17 

o.ool3o9oo 

o.  00^-9 1423 

3.135977o5 

*1o8.5o7 

1.5274574 

1.oo6797o6 

-0. 3447 0 

.  17’ 

l.ool74474 

o.oolSo8l3 

0.  oo49157  6 

3.15627618 

-84.844 

ll5275o75 

1.00796198 

k».42Po8 

22’ 

l.oo  211336 

o.oo197oo9 

o.oal91757 

3.13663373 

-61  &7 

1.5275621 

l.oo923553 

-0.53149 

29* 

1.00254712 

o.oo24o7v6 

o.oo49197o 

3. 137  o7  600 

41.596 

C5276204 

1*o1o59882 

-0. $597o 

44* 

l.oo3o5262 

o.oo293244 

o.oo492218 

3.1576oo49 

-2o.ol5 

1.5276814 

l.ol^>2956 

-0.81861 

9o* 

1*oo363531 

o.oo3557  65 

o.oo4925o4 

3.1582257o 

1.536 

1.5277437 

1.o1349391 

-0.98476 

-  316* 

l.01711o72 

o.oo4 22364 

23.*o55 

1.5278o59 

1*o1496o58 

-o*794o9 

79* 

l.oo99oool 

o.oo35796o 

44.544 

1.5278666 

l.ol639549 

k>.64o54 

41* 

l.olo48869 

o.oo29  69o9 

66.oo2 

1.5279245 

1.01776647 

-0.51684 

28’ 

l.olo99792 

o.oo345394 

87.432 

1.5279785 

1*"o19o5371 

-0.41715 

21’ 

l*oll43395 

o*oo 2o 3491 

1o8.834 

1. 525o28l 

1.o2o23472 

k).  33678 

IV 

I,oll8o4ol 

o.ool684o3 

13o»212 

1.52Bo727 

I.o212998o 

-0.27196 

i4’ 

1.01211565 

o.ool39482 

151.567 

1.5281121 

1. ©2224 278 

-0.21966 

12' 

1.01237632 

0*00115722 

172.9o3 

1.52B1465 

1.o23o6885 

-0. 17746 

ir 

1.01259311 

o*ooo96257 

194.221 

1.5281762 

l.o2376l42 

-0.14339 

lo* 

1.01277253 

o.ooo8o347 

215.525 

1.52B2ol5 

I*o3i39olo 

-0.11587 

9* 

l.ol292o42 

o.ooo67368 

-/or 


236.816 

1.5282228 

I.o249o298 

-0.09365 

8* 

1.o13o4191 

0.00056797 

258.096 

1. 52824o8 

l.o253353B 

^>.o757o 

V 

l.ol3l4l42 

o.ooo48l99 

279.367 

1.5282556 

1.o2569428 

<*>.o6l2o 

V 

1.01322274 

o.ooo41212 

3oo.631 

1.528268o 

1.02599338 

-o.o4947 

6* 

1.o132B9o7 

o.ooo355^1 

321.889 

1.5282783 

1.02623985 

-o.o4ooo 

6' 

1.01334 3o8 

o.ooo3d94o 

343.142 

1.5282866 

l.o26442oo 

-0.0 32 34 

6* 

1.o133B7o2 

0*000 27  21o 

364.39o 

1.5282935 

I.o266o821 

-o.o26l5 

5* 

1.o1342271 

0.000  2dl87 

385.6.15 

1.5282991 

1.02674378 

-o.o2115 

5' 

1.o1345168 

o.ooo21738 

4o6.877 

1.5281)37 

1.02685399 

^>.ol71o 

5* 

1.01317517 

o.oool9754 

42B.117 

1.52B3o74 

l.o26944l4 

-o.ol3B3 

V 

1.01349423 

o.oool8l5o 

449.355 

1.53B31o4 

l.o27ol728 

-0.0IH8 

5* 

1.o135o966 

0.000 16849 

470.592 

1.5283120 

1.o27o7665 

-o.oo9o4 

4* 

1.01352217 

o.ooo15798 

491.827 

1.5283149 

1.o2712548 

-o.oo731 

V 

l.ol 35323o 

0.000 14947 

513.o6l 

1.5283165 

1.o2716467 

-o.oo591 

4* 

1.o1354o5o 

o.oool4259 

531.295 

1.5283178 

1.02719657 

-o.oo478 

4* 

1.o1354713 

o.oool37o2 

555.528 

1.5283189 

1.oZ7223o6 

-o.oo38? 

4* 

l.ol35525o 

o.oool3251 

576.76o 

1.5263198 

l.o2724325 

-0.00 31 3 

4’ 

1.01355685 

0.000I2887 

597.992 

1. 52832o5 

I.o2726ol9 

■o.oo253 

4* 

1.o1356o36 

0.000I259I 

619.' 224 

1.5283210 

1.02727398 

^5.oo2o5 

3’ 

l.ol 35632o 

o.oool2353 

64o.455 

1.5283215 

l.o272857o 

-0.00 165 

3* 

1.o135655o 

o.oool2l6o 

661.686 

1.5283219 

1.02729417 

-o.ool34 

3* 

1.01356737 

o.oool2oo4 

682.917 

1.5283222 

l.o27  3ol56 

-0.00I08 

3* 

1.01356887 

0.000 II878 

7o4.l47 

1.5283224 

1.o27 3o796 

-0.00087 

3* 

I.ol357oo9 

o.oooll776 

725.378 

1.5283226 

l.o2731219 

-o.ooo71 

3* 

l.ol3571o8 

o.oooll693 

746.6o8 

1.5283228 

1.02731643 

-0.00057 

3* 

1.01357187 

0.000II627 

767.839 

1.5283229 

1.02731967 

-o.ooo46 

3’ 

1.01357252 

0.00011572 

789.069 

1.5283230 

1.02732175 

-0.000  37 

3’ 

1.o13573o4 

o.oooll529 

8lo.299 

1.5263231 

1.02732391 

-0.000  3o 

3’ 

1.o1357346 

o.oooll493 

831.53o 

1.5383231 

I.0Z7 3249o 

-o.ooo  24 

3* 

l.ol 357 38o 

0.000 11465 

852.760 

U5283232 

l.o27 327o7 

-o.ooo2o 

3* 

1.o13574o7 

o.oooll442 

873.990 

1.5283233 

1.02732815 

-0.000I6 

3* 

1.o1357429 

o.oooll423 

895.220 

1.5283233 

1.02732923 

-0.00013 

3’ 

1.01357448 

o.oooll4o8 

916.450 

1.5283233 

l.o2732923 

•o.ooolo 

2* 

1.01357463 

o.oooll396 

937.68o 

1.5283234 

l.o2733o22 

-0.00008 

2* 

1.01357475 

o.oooll386 

958.910 

1.5283234 

I.o27  33o22 

-0.0000? 

2* 

l.‘ol357483 

o.oooll378 

98o.l4l 

1.5283234 

1.027331 3b 

-0.00006 

r 

1.o1357491 

o.oooll372 

lool.371 

1.5283234 

l.o273313b 

-o.oooo4 

2* 

1.o1357497 

o.oooll367 

4 Ob 


QHE6A  3ooooooo  KAPPA  o.oloo  DELTA  o.oolooo  VECT0RLEN6TH  o.4o 
REfLECTIGNFACTOR  o  3.21^429  TRAMS  I TF  AC  TOR  I.oo2l465  o.oooo313 

1PHA  -o.ol464  BETA  .6.82918  GAMA  -6.843B2  1:52  NOV  ]£} 


HEI6TH 

THEU 

E  KaLER 

ZETA 

DISTORTION  FUNCTION 

4ooo.ooo 

1.22173o5 

1*  0000000c 

-o.oooo5 

21 

l.oooooolo 

0.00000065 

0 

0 

-931.576 

1.22173o5 

I.000000I8 

*o.oooo9 

2* 

l.ooooool9 

o.oooool29 

0 

0 

-863.192 

1.22173o6 

l.oooooo51 

-0.000I8 

3* 

1.  oooooo37 

o.ooooo255 

0 

0 

-794.788 

1.22173o9 

1.90000121 

-0.000  35 

3* 

l.oooooo?4 

0. 00000 5o5 

0 

0 

-726.384 

1.2217314 

1.00000 262 

-o.ooo7o 

3* 

l.oooool46 

0.0000 loo 1 

0 

0 

-657.98o 

1.2217323 

1. ooooo539 

-o.ool39 

3* 

l.ooooo29o 

0.0000 1985 

0 

0 

-589.576 

1.2217342 

l.oooolo83 

-o.oo275 

4* 

l.ooooo573 

0. 00003931 

0 

0 

-521.173 

1.22173?8 

1.  oooo2l6o 

-o.oo545 

4* 

l.ooooll3i 

0.00007780 

0 

0 

■452.770 

1.2217451 

l.oooo4277 

-0.0I081 

4* 

1.oooo2236 

0.000 15381 

0 

0 

-384.369 

1.2217592 

1.oooo84o9 

-o.o2l4l 

5* 

1.oooo4309 

0.000  3b  332 

0 

0 

-315.971 

1.2217863 

1.ooo16351 

.*.©4344 

6* 

1.oooo8532 

o.ooo59533 

0 

0 

-347.577 

1.2218369 

1.ooo31182 

-o.o84  lo 

8’ 

1.ooo16294 

o.ooU5791 

0 

0 

-179.193 

1.2219265 

1.ooo57457 

-0.16664 

11* 

l.ooo36115 

0.00 2214 38 

0 

0 

-Ho.826 

1.222o712 

l.ooo99924 

-0.33613 

17* 

1.ooo52617 

o.o©4lllo7 

0 

0 

-42.486 

1.2222735 

1.00159335 

-0.65386 

43* 

l.ooo84 344 

o.oo7 279o8 

0 

0 

25.816 

1.2225o58 

1.oo227636 

-0.77247 

7o_* 

I.ool2o97o 

0.008 348 21 

94.074 

1.2227194 

I.oo2?o5o2 

-o.  39o34 

V 

1.oo154575 

o.oo48ol85 

162.293 

1.2239791 

l.oo337591 

-0.19732 

12* 

1.oo179549 

o.oo263o31 

236.481 

1.2229813 

l.oo367713 

-0.09978 

8* 

1.00195394 

o.ool4oll3 

298.650 

1.223o4ol 

1.oo385o85 

-o.o5o46 

7* 

1.oo2o4476 

o.ooo73955 

366.8o7 

1.2236721 

1.oo39451o 

-0.02553 

5* 

l.oo  2o9305 

o.ooo39369 

434.959 

1.2236888 

1.00359455 

.©.01291 

5’ 

l.oo211955 

o.ooo21572 

5o3.1o8 

1.2236974 

I.oo4o2oo4 

-0.00653 

V 

l.oo213279 

o.ooo12489 

571.255 

1.2231ol9 

1.  oo4o33o5 

-o.oo33o 

4* 

1.00213955 

o.oooo7875 

639.4ol 

1.2231o4l 

1.oo4o396? 

-0.00 167 

3* 

1.00214297 

o.oooo 55 34 

7o7.547 

1. 2231o52 

1.  oo4o43b3 

-Oc  00085 

3* 

l.oo2l4472 

o.oooo43t9 

775.693 

1.2231o58 

1.oo4o4472 

-o.ooo43 

3* 

I.oo2l456o 

0.00003749 

84x8:# 

1.2231o6l 

1.oo4o4559 

-0.000  22 

3* 

l.oo2l46o4 

o.oooo3446 

911.984 

1.2231o62 

I.oo4o46o3 

-o.oooll 

2* 

I.oo2l4627 

o.  oooo3292 

980.129 

1.2231o63 

1.oo4o4624 

-0.00006 

2* 

I.oo2l4639 

o.oooo 3214 

1o48.274 

1.2231o64 

1.oo4o4635 

-o.oooo3 

2 ' 

l.oo2!4644 

o.  oooo3175 

VESA  Soooooee  KAPPA  o.oloo  DELTA  o.oolooo  VECT0RLEN6TH  o.4o 
iPHA  -o.o»36  SETA  -1.68463  SAUNA  -174399 
REFLECTIONFACTOR  0.00I8868  3.2774495  TRANSITF ACTOR  l.o358776’  o.oo!95<8 


HEI6TH 

THETA 

£  KELLER 

zeu 

DISTORTION  FUNCTION 

-1 000.000 

£4835298 

1*00000000 

*o.oooo5 

V 

l.oooooll3 

0.00000196 

o.ool8868l 

127745143 

-982.569 

1.4835298 

l.ooooo©47 

-o.oooo5 

r 

1*  oooool34 

0.00000 2  33 

0.00I88681 

a.  27745180 

-965.138 

1.4835299 

l.oooool45 

■0.00006 

2* 

1.00000159 

o.ooooo278 

0.00 188 68l 

127745225 

-947.7o7 

1.48353oo 

1. 00000218 

^•00008 

2» 

l.ooooo 19o 

o*ooooo  331 

0.00 188681 

1 27745277 

-930.275 

1.48353ol 

l*ooooo3l6 

-o.oooo9 

2* 

I.00000 226 

o.  ooooo393 

0.00188682 

3.27745*0 

>922.844 

1.48353o2 

I.ooooo4l9 

-o.oooll 

2* 

l.ooooo  268 

o*ooooo469 

0, ool0868 2 

3.27745415 

-895.413 

1.48353o3 

1* ooooo364 

-o*oool3 

3* 

l.oo  000  32o 

o.ooooo557 

0.00I88682 

3.277455.5 

-877.962 

1.48353o4 

1.  ooooo735 

•0.000 15 

3* 

l.ooooo 301 

o*  ooooo664 

0.00 l88 68 2 

127745610 

-86o.551 

1.48353o6 

l*ooooo931 

-0.000 18 

3* 

1.ooooo453 

o.ooooo79o 

0.00 18868 2 

3.27745737 

-843.12o 

1.48353o8 

l.ooooll49 

-o.ooo22 

3* 

1.  ooooo539 

o.ooooo94o 

0.00I88682 

127745888 

-825.689 

l. 483531o 

l.ooool397 

-0.000  26 

3* 

1.ooooo642 

o.oooo!12o 

0,00 108  68  2 

3.27746o66 

.808.258 

1.4835313 

I.ooool7l3 

-0.000  31 

3» 

1.ooooo764 

o.ooool333 

o*ool33683 

3.2774628o 

-790.827 

1.4335316 

l.oooo21o7 

0.000  3? 

3* 

1.ooooo91o 

0.0000I586 

0.00I88683 

3.277465* 

-773.397 

1.483532o 

l*oooo2573 

-o.ooo44 

3* 

I.0000I083 

0.00001889 

0.00I88683 

3.27746835 

-755.966 

1.4835325 

1. oooo3111 

*o.ooo52 

3* 

I.0000I269 

0  «oooo2248 

0.00 188634 

3.27747195 

-738.535 

1.4835331 

l.oooo3773 

00062 

3* 

1.oooo1534 

0*00002676 

0*00 188 684 

3.27747623 

-721. lo5 

1.48353* 

1. oooo456o 

-o.ooo74 

3* 

1. ooool326 

o*oooo3l86 

0*00188685 

3.27748132 

-7o3.674 

1.4835346 

1. oooo5466 

-0.00088 

3* 

1. oooo2174 

o.oooo3792 

o.ool88635 

3.27748739 

-686.344 

1.4835355 

U00006569 

-o.oolo5 

3' 

1.00002588 

o.oooo45l4 

0* ool0363 6 

3.27749461 

-668.814 

1.4835366 

1*oooo7B43 

-o.ool25 

3* 

l.oooo 3o8o 

o*oooo5373 

0.00188687 

3.2775.320 

-651.384 

1.4835380 

I.oooo94l6 

-o.ool48 

3* 

1.0000 3666 

0.00006396 

o.ool83638 

3.27751*2 

-633.955 

1.4835396 

1* oooll201 

-0.00 177 

3* 

1.oooo4-363 

o«oooo76l3 

0.00188689 

3.27752560 

-616.526 

1.4835415 

l*oool3i39 

-o.oo21o 

3* 

1.00005193 

o.oo^o9o6l 

0.00 188  691 

3.27754oo8 

-599.097 

1.48351* 

l.oool6o39 

-o.oo23o 

4* 

1. 00006180 

0.000 1o785 

0.00I88693 

3.27755732 

-581.668 

1.4835465 

1.00019156 

-0.00298 

4* 

l.oooo7355 

o.oool2837 

o.ool88695 

3.27757784 

-564.241 

1.4835497 

U00022859 

■0.00  354 

4* 

l*oooo8753 

o*oool5279 

0.00I88698 

3.2776o226 

-546.013 

1.4835533 

1.  ooo27226 

-0.00  4  22 

4* 

I.ooolo4l6 

0*000 18 181 

o.ool887ol 

3.27763131 

-529.387 

1.4333581 

1*ooo33477 

-o*oo5o2 

4* 

l.oool2393 

0.000  21 64 1 

o.ool887o4 

3.27766588 

-511.961 

1.4335635 

1.ooo3B667 

-o.oo998 

4' 

l.ooo  14744 

o.ooo25753 

o.ool887o9 

12777o7oo 

-494.537 

1.4835699 

l.ooo46o29 

-o.oo712 

4* 

l.oool71>-o 

o.ooo3o645 

0.00 188714 

3.27775592 

477.114 

1.4335775 

1.00051775 

-o.oo347 

4' 

1.ooc2o8('3 

o.ooo36463 

0.00 1387  2o 

3.27781411 

459.692 

1.4835866 

U00065165 

-0.0I008 

4* 

1*ooo24812 

o.ooo43382 

0.001887  23 

3.27738320 

442.272 

1.4835973 

l.ooo775ol 

-o.ol2oo 

5* 

I.ooo295o3 

o.ooo316o9 

o.ool88737 

3.27796556 

424.855 

1.48361oq 

l.ooo92lol 

-o.ol423 

5' 

l*ooo  35o73 

o.ooo61388 

0.00I88747 

3.278o6335 

4o7.439 

1.4836250 

l.oolo9392 

-o.ol7oo 

5' 

1*ooo4i685 

o.ooo73olo 

o.ool3076o 

3.27817956 

-39o.o27 

1.4836429 

1.00129893 

-o.o2o24 

5* 

1.  ooo49527 

0.00086815 

o.ool38775 

3.27031762 

-372.619 

1.4836639 

l.ool54l5o 

-o.o24c8 

5* 

l.ooo!^823 

o.oolo321o 

0.00188792 

3.273-18157 

-355-214 

1.4336838 

1.oo182739 

^>.o2066 

6» 

I.000608M 

o.ool22669 

o.ool888l3 

3.27867517 

-337.815 

1.4837181 

1, oo2l65o7 

-o.o34ll 

6» 

1.00082666 

o*ool45756 

o.oo183837 

3.2?89o7o3 

-320.421 

1.4837526 

l.oo 25624o 

-o*o4o59 

6* 

1.ooo98269 

o.ool73126 

0.  ool38867 

127918074 

•3o3.o34 

1.4337930 

I.oo3o29ol 

-o.o't03o 

6’ 

1.00116453 

o.oo2o5553 

o.oo1089q1 

I2?95o5oo 

-*5.656 

1.433B4o4 

l.oo3576o4 

-0.05747 

7* 

1.00137889 

o.oo243934 

o.ool0094l 

3.27988882 

-268.286 

1.48*957 

1.oo421559 

-0.06837 

7* 

1.oo1631U 

o.oo2093l8 

0.00188989 

3.28o*265 

-250.9* 

1.4839600 

1.oo496o89 

-o,o8l33 

8* 

1.00192726 

0.00  3429 16 

o*ool89o45 

3.  *o37863 

-233.583 

1.484o*6 

1.oo582559 

-o.o9673 

8* 

l.oo22?4l4 

o.oo4o6l25 

0.00 189  llo 

3.*151o73 

-215.252 

1.434l2o6 

1.00682485 

-o.ll5o3 

9* 

l.oo267927 

o.oo43o548 

0.00189187 

3.  *225496 

-198.939 

1.4342193 

l.oo797399 

-0*13678 

lo1 

1.oo315o89 

0.00 568oo5 

0.00I89276 

3.  *312953 

-181.645 

1.4343318 

1.0093873b 

-0.I6260 

lof 

1.oo369776 

o.  00670  554 

0.00189379 

3.2B4l55o2 

-164.373 

1.4344593 

l.olo77946 

-0.19326 

ir 

1*oo43291o 

o.oo79od95 

0.^00189498 

3.  *535442 

-147.127 

1.484 6o25 

1*o1246o88 

-0.22963 

13* 

1.oo5o5427 

o.oo93b37o 

0.00I89635 

1*675319 

-129.910 

1.484762o 

I.ol43lo74 

-0.27278 

14  • 

l.oo$824o 

o.olo9296l 

o.ool89791 

3.  *837909 

-112.724 

1.48493Bo 

l.ol6^2262 

-0.32392 

16* 

1.oo68219o 

0.0 1351256 

o.oo199968 

3.29o262g4 

-95.574 

1.4851 3o2 

I.ol87o53o 

-0.38453 

19* 

I.oo78799o 

o.ol4984l8 

o.ool9ol68 

129*  3367 

-78.461 

1.4853375 

1.02117989 

-0.45630 

23» 

1*oo9o6153 

0.01747724 

o*ool9o391 

I29492673 

-61.391 

1.4855585 

I.o230  3loo 

-0.54123 

3o* 

l.olo36913 

0*0  2o 3248  6 

o.ool9o636 

129777435 

44.364 

1.4857911 

1.02663180 

-0*  64l7o 

4l’ 

I.oll8ol43 

0*02355957 

oiool9o9o8 

13bloo9o7 

-27.  *3 

1.486o324 

Uo2956ll8 

-o.76o46 

66* 

1.01335297 

0*02721215 

0.00 191 2ol 

3.30466165 

409 


-10.451 

1.4862793 

l.o3257324 

-o.9oo77 

172* 

6.433 

I.48652B5 

1.o3563o37 

-o.93J7o 

282* 

23^266 

1.4867764 

1.03868897 

-0.79242 

78* 

4o.o51 

1.487o195 

1.o417o652 

-0.66998 

46* 

56.786 

1.4872547 

1.o44642»9 

-0.56673 

32* 

73.475 

1.4874793 

U o4746217 

-0.47962 

25* 

9o.ll9 

1.4876911 

1.o5o1354o 

-o.4o6o8 

21* 

1o6.*721 

1.4878886 

1.o526398o 

-0.34397 

17* 

123.284 

1.488o7o8 

1.o5496o  39 

-0.29146 

15* 

139.8lo 

1.4882372 

I.o57o8871 

-o.247o7 

13* 

156. 3o3 

1.4883878 

Lo59o23l4 

-o.2o95o 

12* 

172.766 

i.‘488523o 

1.o6o76574 

•k>.1777o 

11* 

189.2o2 

1.4886436 

l.  o62324 lo 

-o.15o77 

lo* 

2o5.6l4 

1.'!88?5o4 

I.o637o9o4 

-0.12795 

9* 

222.005 

1.4880445 

1.'o6493158 

-0.I0860 

9* 

238:377 

1.4889270 

I.o66oo592 

-o.o922o 

8* 

254.733 

1.488999o 

1.o6694538 

-0.07829 

8* 

271.*o74 

1.489o6l6 

1.0677  63Bo 

-0.06649 

7* 

287.4o3 

1.4891159. 

1.o68474o3 

-o.o5647 

V 

3o3.721 

1.4091628 

1.o69o8894 

-o.o4797 

6* 

32o.o29 

1.4802o33 

1.06961942 

-o.o4o75 

6* 

336.33b 

1.4892381 

I.o7oo7679 

-0.0  34  62 

6* 

352.623 

I.4892680 

1.o7o46922 

-0.02942 

6* 

368.911 

1.4892936 

1.o7o8o642 

-o.o2499 

5* 

385.194 

1.4893156 

1.o71o954o 

-0.0  21 24 

5* 

4ol.472 

1.4893344 

l.o713i3o8 

-o.ol8o5 

5* 

417.746 

1.48935o4 

1.o7155437 

•o.ol534 

5* 

434.ol7 

1.4893641 

1.o71735o6 

-o.o!3o3 

5* 

450.206 

1.4893758 

i:o7188926 

-0.0II08 

5* 

466.552 

1.4893858 

I.o72o2o9o 

kj^oo94i 

4* 

482.816 

1.4893944 

l.o7213322 

•0.00800 

4* 

499.078 

1.4894ol6 

1.07222872 

-0.00680 

4* 

515.339 

1.4894o78 

l.o7231o26 

-o.oo578 

4* 

531.599 

1.489413o 

1.o7237982 

-o.oo491 

4* 

547.858 

1.4894175 

i.o7243B74 

-o.oo4l8 

4* 

564.116 

1.4894213 

l.o7248922 

-0.00  355 

4» 

58o.373 

1.4894246 

l.o7253l88 

-0.00 3o2 

4* 

596.629 

1.4894273 

1.07256845 

-o.oo256 

4* 

612.885 

1.4894297 

i:o7259899 

-o.oo2l8 

3* 

629. l4o 

1.4894317 

1.07262563 

-0.00 18  5 

3* 

645.395 

1.4894334 

1. o7 2648oo 

-o.ool57 

3’ 

661.650 

1.4894M8% 

l.o72667o3 

•0.00134 

3* 

677.9o4 

1.4894361 

l.o72ffl34l 

-o.ooll4 

3* 

694.158 

1.4894371 

1.07269697 

-o.ooo97 

3* 

71o.412 

1.4894300 

i:o727o877 

-0.00082 

3* 

726.666 

1.489430? 

1.o7271876 

-o.ooo7o 

3* 

742.919 

1.4894394 

1.07272727 

-0.000  59 

3* 

759.173 

1.4894399 

i;07273449 

-0.000  5o 

3* 

775.426 

1.48944o4 

1.o7274o54 

-o.ooo43 

3* 

791.68o 

1.48q44o8 

1.o7274571 

-0.000  36 

3* 

8o7.933 

1.4894411 

l.07275o23 

•o.ooo31 

3* 

824.186 

1:48944 14 

1.07275387 

-0.000 26 

3* 

84o.439 

1.4894416 

1.07275721 

-0.000  22 

3* 

856.692 

1.4894419 

1.07275992 

-0.000 19 

3* 

872.945 

1,48944  2o 

1.07276233 

•0.000 16 

3* 

889.198 

r.4894422 

1.07276415 

-o.oool4 

3f 

9o5.451 

1.4894423 

1.‘o7276597 

-0.000 12 

2* 

921.7o3 

1.4894424 

l.o727672o 

-o.ooolo 

2’ 

937.956 

1.4894425 

1.07276838 

•0.00008 

2* 

954. 2o9 

1.4894426 

Uo727696o 

-o.oooo7 

2* 

97o.462 

1.4894427 

1.o7277o54 

-0.00006 

2* 

986.715 

1:4894427 

K 07277113 

-o.oooo5 

2* 

loo  2.967 

1:4894427 

l.‘o7277172 

-o.ooool 

2* 

l.015ol323  o.o3131o37  o.oo191514  3.3o875988 

I.0I867606  0.  o3579333 

1.o2o47939  o.o31 33641 

1.o221789o  0.02747531 

1. 02375932  o.o24o2399 

1.o2521169  o.o2o993B7 

i.02653252  o.o1834545. 

1.02772269  o.ol6o398o 
1.02078657  o.ol4o3?4l 
1.o2973o89  o.ol23o9o5 
1.o3o56399  o.o1o81612 
l.o31295o9  o.oo953o88 

Uo3193373  o.oo842652 

1.03213942  o.oo747914 

l.o32D7129  o.oo6667  53 

1.o333B793  o.oo597 3o6 

1.03374727  o.oo537942 

1.o34o5652  o.oo48724o 

1.o34 32217  o.oo443967 

1.o3455oo3  o.oo4o7o57 
1.o347452o  o.oo375592 

l.o34912l8  o.oo34878o 

Uo35o5491  0.00 325941 

1.  o351768o  0.00  3o 6493 
1.o352Bo83  o.oo2B9937 

1.03536956  o.oo275347 

l.o3544 52o  o.oo263B56 

1.o355o965  o.oo253654 

1.o3556455  o.oo244977 

1.03561129  0.00 237  595 

1.o35651o9  o.oo231317 

1.03568496  o.'oo225979 

1.o3571378  o.oo22l439 

1.o3573B3o  o.oo217579 

l.o3575915  o.oo214297 
l.o3577 69o  oioo2115o7 

l.o3579 2oo  o.oo2o9135 

1.o358o483  o.oo2o7118 

1.o3581573  o.oo2o54o4 
1.o35325o2  o.oo2o3945 

1.o358329o  o.oo2o27o6 
1.o358396i  o-oo2ol654 
1.o3584531  o.oo2oo758 
1.o3585o16  o.ool99997 

1.0358542B  o.ool9935o 
l'.o 358 5779  0.00I98800 

1.o358 6o77  o.oo198333 

1.o358633o  0.00197935 

l.o3586546  o.oo197598 

1.03586727  0.00197311 

1,o3586883  o.ool97o66 
1.'o3587o16  0.00196859 

1.03587128  0.00W6683 

Uo3587223  o^ool96533 

Co35873o5  o.oo1964o5 
1.o3587374  o.ool96297 

l.o3587432  o.ool962o5 
1.o3587482  0.00196127 
1.03587525  0.00W606I 

l.o358756l  o.oo196oo4 
1.o3587591  o.ool99955 
1.03587617  o.ool95915 

1.03587639  o.ool9588o 


DKEGA  3ooooooo  KAPPA  o.oloo  DELTA  o.oolooo  VECTORL  EN6TH  o. 5o 

ALPHA  -o.l3565  BETA  -0.73719  SAKHA  <.87384 

REFLECTION  ACTOR  0.087522B  X278o971  TRAHSI TFACTOR  1.1999993  o.ol99ol4 


HEIGTH 

THETA 

E  KELLER 

ZEU 

DISTORTION  FUNCTION 

-1 000. 000 

£5271629 

I.00000000 

•O.O0005 

V 

I.00000258 

o*ooooc225 

0.08752299 

3.278o9931 

-978.190 

1.5271631 

1. 00000 29o 

-0.00006 

2* 

1. 00000  32o 

o« ooooo279 

0.087 523b5 

3.27809986 

-956. 3Bl 

1.5271632 

1.00000580 

^5.00007 

V 

I.00000  399 

0.00000 348 

o.o8752312 

X 278loo54 

-934.571 

1.5271634 

l.ooooll7o 

-0.00009 

2* 

£00000696 

o.ooooo433 

o.o87523%> 

X 278lol39 

-912.761 

1.5271637 

l.ooool759 

•0.000 11 

V 

1.00000617 

o. ooooo538 

o.o8752331 

X  27810*5 

-890.952 

1.527l64o 

1.  oooo3442 

-o.oooli 

3* 

l.ooooo767 

0.00000669 

o.o8752344 

XZ78lo376 

.869.143 

1.5271644 

l.oooo3321 

*>.oool7 

3* 

1.00000954 

0.00000832 

o.o875236o 

X278lo539 

-847.334 

1.5271649 

l.oooo4398 

-o.ooo  21 

3* 

l.ooooll86 

o.oooolo35  . 

o.o8752*l 

X278lo742 

-825.525 

1.5271654 

l.oooo5671 

K).  000  26 

3* 

l.ooool475 

0.0000I287 

0.08752(06 

X278lo994 

-8oX7l6 

1.5271661 

l.oooo7336 

-o.ooo32 

3* 

l.ooool835 

0.0000I60I 

o.o8752437 

X278ll3o7 

-78l.9o8 

1.527167o 

l.oooo93ol 

-o.ooo4o 

3* 

l.oooo  2*1 

o.ooool992 

o.o8752477 

x 27811698 

-76o.  loo 

1.5271681 

l.oooll94o 

-o*ooo5o 

3* 

l.oooo*37 

0.00002477 

*.08752525 

x  27812183 

-738.293 

1.5271695 

I.oool5o75 

00062 

3* 

l.oooo35* 

o.oooo 3o8o 

o.o8752586 

X 278 12786 

-716.487 

1.5271713 

I.oool9o91 

-o^ooo77 

3* 

l.oooo43B8 

0.0000  36  3b 

o.o875266l 

£278135* 

-694.681 

1.5271734 

£ooo23986 

-0.00096 

3* 

1.oooo5457 

o.oooo4763 

o.o8752754 

x 27814470 

-672.877 

1.5271761 

l.ooo 3ol64 

-o.ool2o 

3* 

I.00006785 

o.oooo9924 

0.087 52871 

X 2781563b 

-651.073 

1.5271794 

1. ooo378o5 

-0.00H9 

3> 

l.oooo84* 

o.oooo7366 

0.087 53ol5 

X 278l7o7 3 

-629.272 

1.5271835 

l.ooo472l6 

•0.00185 

3* 

l.ooolo492 

o*oooo9l6o 

o.o8753195 

x  27818867 

-6o7.472 

1.5271887 

1. ooo59o82 

-o.oo23o 

3* 

1.ooo13o46 

o.oooll39o 

<£0875*19 

£27821o97 

-585.675 

1.5271951 

1.ooo73697 

-o.oo286 

4* 

l.oool622o 

o.oool4l63 

o.o8753697 

£2782*69 

-563.882 

£'5272o3o 

£00091851 

^>.oo356 

4» 

1.ooo2o165 

o.oool7  6o9 

o.o875M2 

x  27827316 

-542.092 

1.5272128 

1.00114538 

-o.oo442 

4* 

l.ooo 25o67 

o.ooo21892 

0.08754471 

X27831598 

-52o.3o7 

1.5272251 

l.ool4264o 

-o.oo55o 

4* 

1.00031158 

o.ooo27215 

0.087 5 5oo4 

X  *836921 

498.528 

1.5272io2 

1.oo177468 

-o.oo  684 

4* 

l.ooo38722 

o.ooo33627 

o.o8755666 

X 27843533 

476.757 

1.5272589 

I.oo22o597 

-0.00850 

4* 

I.ooo48ll3 

o.ooo42o4o 

0.087 56488 

X  27851746 

454.995 

1.5272322 

£oo274 247 

-o.olo57 

4* 

1.000997 69 

o.ooo52236 

o.o87575o8 

X  27861945 

433.245 

1.5273110 

I.oo34o646 

-o.ol3l4 

5* 

1.ooo742* 

o.ooo64895 

o.o8758774 

X 278746o2 

4ll.  5o9 

1.5273466 

1. oo422735 

-0.0I632 

5* 

£ooo92152 

0.  ooo8o997 

0.08760*2 

X2789o3b4 

-389.791 

1. 52739o4 

l.oo52t313 

-o.o2o20 

5* 

1.oo114355 

o.oolooo 64 

0.08762*6 

X279o9771 

-368.095 

1.5274446 

I.006496 4o 

«o.o252o 

5* 

l.ool4l832 

oIool24l83 

0.0876(690 

X  2793*9o 

-346.426 

1.5275110 

£oo8o44l5 

-o.o3l3o 

6* 

1.oo1757v5 

o.oo154o36 

0.08767663 

£27963742 

-324.790 

1.5275925 

l.oo994472 

*o.o0836 

6* 

£00217718 

o.oo19o943 

<£68771332 

X 28000651 

-3o3. 195 

1.5276919 

1.01227628 

-o.o4822 

6* 

l.oo269373 

o.oo23651 3 

o.o8775853 

£*o4622o 

-281.649 

1.527Rl3o 

1.01512847 

-o.o99^2 

V 

l.oo33*83 

o.oo2926B2 

o.o878i412 

X  *1o2389 

-26o. 164 

1.5279595 

1.o186oo27 

-o.o7415 

V 

l.oo4lo767 

o.oo361774 

0-087882* 

X  *171481 

-238.753 

1.5281358 

l.o22Bl211 

-o.o9l86 

8* 

l.oo  5o598l 

o.oo446996 

0.08796562 

X  *256263 

-217.429 

1.5283464 

1.o2788791 

-0.11369 

9* 

I.oo621947 

o*oo55o204 

<£08806711 

X  *359992 

-196.210 

1.528596o 

1.033968* 

^>.l4o56 

lo* 

1.00762565 

o.oo67fi?93 

0.08819019 

X2B48646o 

-175.116 

1. 5288887 

1.o4U9373 

-o."17357 

11* 

£oo932l89 

o.oo83o317 

0.0883*65 

X*64oo* 

-154.169 

1.5292284 

1.o497o31o 

-o.2l4o2 

12* 

l.oll35574 

o.o1o15691 

0.08851665 

X  *825599 

-133.391 

1.5296173 

1.o996196o 

-o.26M5 

14 1 • 

1.o137776o 

0.0I23B926 

0.0887*62 

X29o486* 

-112.807 

1. 53oo562 

l.o7lo*52 

-0.32366 

16» 

1.o16639o7 

o.ol5o5329 

o.o88979o7 

X  29315o  37 

-92.442 

1.53o5438 

I.o84ol592 

-0.39676 

V 

1.o1999o85 

o.ol8213l5 

0.08927*2 

X 29631054 

-72.322 

1.531o76l 

1.09854817 

-0.48519 

25* 

I.o2388ol2 

o.o219  34oo 

0.08961*2 

X3ooo3Uo 

-52.467 

1. 53l647o 

1.11457253 

-0.99175 

35’ 

1.0**783 

0.02627908 

o.o9ooo*5 

X3o4376l8 

-32.897 

1.5322477 

1.13194445 

-0.71966 

55* 

1.03342613 

o.o313lo6o 

o.o9o44832 

X3o94o771 

-1X627 

1.53*681 

1.15o464l8 

-0.87260 

132* 

l.o39136* 

o.o37o8629 

<£o90948o9 

x  31518*1 

5.332 

1.5334968 

1.16936220 

-o.943o8  ■ 

-  316* 

1.13567216 

o.o54ol3l8 

23.978 

1.5341226 

£18982657 

-o.7868o 

76* 

Ul44555o7 

o.o479C471 

42.31o 

£  5347  348 

£21oo  3115 

-0.6550I 

43’ 

1.15231234 

0.  o4293356 

6o.337 

1.5353243 

£‘23ol44l7 

-0.91696 

31* 

1.199o4722 

o.o387o593 

78.069 

r.5358837 

1.24985871 

-o.45M 

24’ 

£16486774 

0.08516627 

95.522 

1.5364o76 

1. 2689o352 

-0.38473 

19* 

£16988058 

o.o322ooo4 

112.713 

1.5368925 

1.2^o5825 

-0.32396 

17’ 

1.174l8ffl5 

0.0297U19 

129.662 

1.5373371 

1.3o4l6l48 

-0.27345 

14  • 

1.17787961 

o.o276l968 

146.388 

£53774o6 

1.32oo8586 

-0.23134 

13* 

l.l8lo4256 

o.o25899o9 

162.913 

1.5*lo43 

1.33177258 

-o.l96lo 

12* 

1.18374993 

o.o2437437 

179.256 

195.437 

211.472 

227.3fio 

243.174 

25*4.869 

274.477 

29o.oo3 

365.474 

3*.88l 

336.239 

351.553 

366.829 

3Bi‘o73 

397.288 

412.479 

427.649 

44l8ol 

457.937 

473.o6o 

488.170 

5o3.271 

515.363 

533.448 

548.526 
563.599 
578.667 
593i.'73o 
6o8.791 
623.848 
638.9o2 
653.955 
669.005 
684.'o54 

699.I0I 

714.147 

729.192 

744.236 

759.279 

774.322 

789^364 

8o4.4o5 

819.446 

834.487 

849.527 
864.567 
879.6o7 
894.647 

9o9.686 

924.726 

939.765 

954.8o4 

969.843 

984.882 

999.921 

lol4.959 


HO 


1.5384299  1.3482o  196  <.'16653 

1.5387196  1.36o3Bl3r)  <.14165 

1.5389762  1.371352o2  <.12o67 

£539*26  1.38il8ol3  <.lo292 

1.5394ol4  1.3B993o67  <.o8?38 

1.5395756  1.39768583  <.o7512 

1.5397279  1.4o4 53805  <.o6426 

1.53936o6  1.41*56561  <.o55o2 

1.5399762  1.41585447  <.o4714 

1.54oo765  1.42o47979  <.o4o4o 

1.54ol636  1.42451772  <.o3465 

1.54*239o  1.43Bo3534  <.o2973 

1.54o3o43  1.431o94o4  <.o2352 

1.54o36o8  1.43375136  <.o2191 

1.54o4o96  1.436o5539  <.ol882 
U54o4518  1.438o5o35  <.“o1617 

1.54o4882  1.43977894  <.o1389 

1.54*5196  1.4-il27o79  -0.0II94 
1.54o5467  1.44256138  <.olo26 

1.5io57ol  1.44367396  <.00882 

1.54o59o2  1.44463967  <.oo758 

1.54o6o76  1.44547231  <.00652 

1. 5606225  1.446i35ol  <.oo56l 

1.54o6354  1.4468o4o3  <.oo482 

1.54o6465  1.44733774  <.oo415 

1.54o656o  l;44779468  <.oo357 

1.54o6642  1.44818978  <.oo3o7 

1.54o6713  ’  1.44852866  <.oo264 
U 54o6774  1.44882325  <.oo227 

1.54o6826  1.449o76l8  <.oo195 

1.54o6872  1.44929369  <.ool68 

1.54o6911  1.4494813o  <.oo145 

1.54o6944  1.44964224  <.ool24 

1. 54o6972  1.44977934  <.oolo7 

1.54o6997  1.44989869  <.00092 

1.54o7ol9  1.45ooo315  <.ooo79 

1.54o7o37  1.45oo8969  <.00068 

1.54o7o53  1.45ol6725  <.ooo59 

1.54o7o67  1.45o23279  <.ooo5o 

1.54o7o78  1.45o2B955  <.ooo43 

1.54o7o88  1.45o33732  <.ooo3? 

1.54o7o97  1. 45o37917  <.ooo32 

1.54o71o4  1.45o4l491  <,ooo2B 

1.54o71H  1.45o44473  <.ooo2t 

1.54o71l6  U45o47167  <.ooo3o 

1.54o7121  1.45o49556  <.oool8 

1.54o7  1  25  1.45o51353  <.ooo15 

1.54o712B  1.45o53132  <.ooo13 

1.54o7132  1.45o54622  -0.000II 

1.54o7134  1.45o55826  <.000 to 

U54o7137  1.45o57o12  <.00008 

1.54o713B  £45o"$791o  <.oooo7 

U54o7l4o  £45o588o8  <.00006 
1.54o7l4l  1.45o594o1  <.00005 

1.54o7143  1.45o6oo12  <.oooo5 

>  £54o7l44  1.45o6o6o5  <.oooo4 


11  • 

1.18606659 

o.o2312oo2 

lo* 

l.l88o4884 

0. o22o584 3 

9* 

1.18974520 

0.02115842 

8* 

1.19119726 

o.o2o39il9 

8* 

1. 19266065 

0.01974423 

8» 

£1935o574 

o.oi?19o84 

7* 

1.19441W 

0.0I871O97 

V 

£'1952oo96 

o.ol83l6l9 

6* 

U195872o2 

o.ol797*4 

6’ 

1.19644773 

o.'ol767775 

6* 

1.19694181 

0.01742587 

6* 

1.19736594 

o.ol721ol6 

5* 

1.19773ol6 

o.ol7o252? 

5* 

1. 198o4299 

0.0I686680 

5* 

£19831173 

o.ol673o84 

V 

1.19854265 

o.'ol66l4l6 

5f 

I.198741I0 

o.ol65l4oo 

5* 

1.19891167 

o.o1642799 

4’ 

£  199o58 3o 

o.ol6354ll 

4> 

1.19918437 

o.ol629o64 

V 

1.19929276 

o.ol6236lo 

4’ 

1.19938997 

0.0I618923 

4* 

1.19946613 

o.ol6l4893 

4» 

1.199535o7 

o.ol6ll429 

4’ 

1.19959436 

o.ol6o8451 

4’ 

1.19964536 

0.0I6058/I 

4’ 

1.19968922 

o.ol6o3688 

V 

1.19972695 

o.ol6ol794 

3* 

1.19975941 

0.0I600I66 

3* 

1.19978733 

o.o1598764 

3* 

1.19981135 

0.01597559 

3* 

1.199832ol 

0.01996523 

3* 

1.19934978 

o.ol595631 

3* 

1.199865o7 

o.ol594864 

3’ 

1.19987823 

o.ol5942oi 

3’ 

1.19939955 

0.01593637 

3* 

1.19939929 

0.01593149 

3* 

£ 1999o767 

0.01392728 

3* 

1.19991487 

0.0I 592367 

3* 

1.199921o7 

o.ol59*56 

3* 

1.19992641 

0.01591788 

3* 

1.199931oo 

0.0I 591559 

3* 

1.19993495 

o.ol59136l 

3* 

U19993B35 

o.ol59119o 

3* 

1.19994127 

o.ol591o44 

3’ 

1.19994378 

o.ol59o9l7 

3* 

1.19994595 

o.ol59o8o9 

3* 

1.19994781 

o.ol59o715 

r 

1.19994941 

o.o199o636 

2* 

1.19995o79 

o.o159o566 

r 

1.19995197 

o.ol59o5o7 

r 

1.19995299 

o.ol59o456 

2* 

1.199953B7 

o.ol59o4ll 

2* 

£19995463 

o.ol59o374 

2’ 

1.19995523 

o.ol59o34l 

2* 

1.19995584 

o.ol59o313 

I'M 


K52  NOV  !9 
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0HE6A  Igooooeo  KAPPA  o.oloo  DELTA  o.oloooo  VECT0RLEN6TH  o.4o 
REFLECTIONFACTOR  0.0000000  3.8811854  TRAMSI TFACTOR  l.o223J5<  •  o.oo32M7 


ALPHA  -o.l4R#B  BETA  -6.72585  GAHHA 

-6.87453 

HEI6TH 

THETA 

E  KELLER 

2ETA 

DISTORTION  FUNCTION 

4 ooo.ooo 

1.22173o5 

1.00000000 

-0.0000$ 

2* 

1. oooooo94 

0.00000647 

0.00000000 

X88119188 

-931.596 

1.2217311 

1.00000177 

-o«oooo9 

2* 

I.00000I87 

0.0000 1261 

0.00000000 

x  88119823 

-86X192 

1.2217323 

1.00000529 

-o.oool8 

3* 

l.ooooo37o 

o.oooo2$4o 

0.00000000 

X88121081 

-794.788 

1.2217347 

1.00001226 

-0.00035 

3* 

l.ooooo732 

o.oooo$o34 

0. 00000000 

X88123575 

.726.385 

1.2217394 

I.oooo26o7 

-o«ooo7o 

3* 

l.ooool45o 

o.oooo9974 

0.00000000 

X8812B515 

-657.983 

1.2217487 

1. oooo5342 

-o.ool39 

3* 

1.oooo2B73 

o*oool976o 

0.00000000 

X 881383*2 

-589.582 

1.2217672 

l.ooolo751 

-o.oo275 

4* 

I.000056B6 

o.ooo39137 

0.00000000 

X88157678 

-521.185 

1.22l8o36 

1.ooo2143o 

-o.oo54$ 

4* 

1.00011242 

0.  ooo77463 

Q. 00000000 

X 88196003 

■452.795 

1.2218753 

1.ooo42431 

-0.0I080 

4' 

1.00022171. 

0.001 53123 

0.00000000 

X88271664 

-384.418 

1.222ol5o 

l.ooo83i26 

-o.o2l4o 

5’ 

1.ooo43519 

o.oo3bl921 

0.00000000 

X8842o463 

*316.067 

1.2222836 

I.ool623o5 

-o.o434o 

6* 

l.ooo84 644 

o.oo$924o7 

0. 00000000 

X88710947 

-247.767 

1.2227852 

I.oo3o9919 

-o.o8394 

8* 

l.ool6l778 

o«oll5153o 

0.00000000 

X S927oo71 

-179.562 

1.2236737 

I.oo5724l6 

-o.l 660 3 

lo* 

1.oo299453 

o.o2199858 

0.00000000 

X9o3l84o2 

-111.523 

1.2251o99 

l.oo99953o 

-0.32784 

16* 

1.oo524652 

o.o4o77o78 

0..00000000 

X92195627 

4X754 

I.2271216 

I.ol6o3755 

-o.64$62 

41* 

l.oo844923 

o*o72bl26B 

0.00000000 

X 95319817 

2X635 

1.229444o 

l.o231oo44 

-0.7895c 

77* 

1.o121985o 

o<o9o434$o 

90.588 

1.231 6ol7 

1.02974793 

-0.M19 

21* 

l.ol57.775 

o.o$4o6711 

157.133 

1.23324 35 

1.03486225 

-o.2b777 

12* 

l.ol83789o 

o.o3l42B99 

22X  369 

1.2343l6o 

1.03822992 

-o.lo713 

9* 

I.o2oll876 

o.ol843o58 

209.4o3' 

1.2349497 

1.o4o2295o 

-0.05535 

V 

1.o2114346 

o.oll29ol6 

355.316 

1. 2353023 

1.o4134545 

-o.o2863 

6* 

1.o217124o 

0.00747269 

421.163 

1.235492o 

1.o4194694 

•o.o1482 

5’ 

1.o22»18i6 

o*oo$4619o 

486.975 

1.2355923 

1.o4 226513 

-o.oo768 

4* 

1.o2217964 

o.oo44U13 

552.767 

1.2356448 

1.  o4243175 

-0.00398 

4* 

1. 02226413 

0.00  38 64 33 

6l8.55o 

1.2356722 

l.o425l856 

-o.oo2o6 

3# 

1.o223bB13 

0.00  3580  39 

6B4.327 

1.2356864 

1.o4256365 

-o.oolo7 

3* 

1.o2233o99 

o.oo34^312 

75o.lol 

1.2356937 

1.o42587o6 

-0.000 55 

3’ 

1.022342B4 

o.oo3356/8 

815.875 

1.2356975 

1.o4259919 

-o.ooo29 

3* 

1.o2234899 

o.oo331723 

881.647 

1.2356995 

1.o426o546 

-o.ooo  15 

3* 

1.02235217 

o.oo329673 

947.419 

1.2357oo5 

1.o426o872 

•0.00008 

2* 

1.02235282 

0.00320611 

lolX191 

1. 2357oll 

l.o426lo4l 

-o«oooo4 

2* 

1.022354 68 

o.oo32Bo6l 

ill 


GHEGA  3ooooooo  KAPPA  o.oloo  DELTA  o.oloooo  VECTORLEHGTH  0.60 
ALPHA  -o.462flo  BETA  -2.I6078  GAMMA  -2.6235?. 

REFLECT  I OIIFACTOR  o.oo45596  4.4230300  TiTANSI  TFACTOR  l.243oll6  o.o95968o 


HEIGTrt 

THETA 

E  KELLER 

ZETA 

DISTORTION  FUNCTION 

-looo.ooo 

1.4398966 

1.00000000 

-0. 00005 

2r 

1.00000576 

O.OC?  31511 

0.00455959 

4.42385389 

-960.842 

1.4398974 

1.00000622 

-0,00007 

29 

1.00000852 

0.00002235 

0. 00455960 

4.42386113 

-921.684 

1.4398986 

1.00001552 

-o.ooolo 

2* 

1.00001261 

o.oooo33o7 

0.  oo455962 

4.42387185 

-882.527 

1. 4399op4 

1.00002920 

-0.00015 

V 

1. ooool864 

o.oooo4691 

0.  oo455965 

4.42338768 

-:!43.37o 

1.4399o3o 

1. 00004932 

-0.00022 

3* 

l.oooo2757 

o.oooo7235 

0.  oo455969 

4.42391112 

-8o4.215 

1. 4399«7o 

1.00007949 

-o,ooo32 

3* 

1.oooo4o79 

o.ooolo7o3 

o.oo455975 

4.4239458o 

-765.060 

1.4399127 

1.00012388 

-o,ooo4fl 

3* 

1.oooo6o34 

o.ooo15831 

0. 00455984 

4.42399709 

-725.907 

1.4399213 

1.ooo18952 

-0.00070 

3* 

1.oooo8924 

0. ooo234l6 

o.oo455997 

4.424o7294 

-686.756 

1. 439934o 

I.00028669 

-o,oolo4 

3* 

l.oool3199 

o.ooo34633 

o.oo456ol6 

4.424l85lo 

-647. 609 

1.4399527 

I.ooo43oo5 

-0. 00I54 

3* 

1.ooo19517 

o.ooo512lR 

o.oo456o45 

4. 42435o96 

-608. 468 

1.43998o3 

l.ooo64217 

-0.00228 

3* 

1.00028857 

0,  ooo75736 

0.  oo456o88 

4.42459613 

-569.335 

1.44oo212 

1.ooo95539 

-0.00337 

4* 

1. ooo42654 

0.00III967 

o.oo456151 

4.42495844 

-530.214 

1.44oo8i4 

l.ool4l786 

-o.oo498 

4’ 

1.ooo63o23 

o.oo165479 

o.oo456244 

4.42549357 

-491.112 

1.44ol7ol 

I.oo2o996l 

-0.00736 

4* 

1. ooo93o67 

0.  oo244457 

0.  oo45638o 

4.42628334 

•452.035 

1.44o3oo4 

l.oo3lo373 

-0.0I089 

4* 

l.ool37317 

0.00360C90 

o.oo456582 

4.42744768 

-412.997 

1.44o4915 

1.00457867 

-0.0I608 

5’ 

1.oo2o2356 

0.00532266 

0.00456879 

4.42916143 

-374.016 

1.44o77o3 

1.00673871 

-0,02375 

5r 

1.oo297663 

0.007B3909 

0.  oo457313 

4.43167788 

-335.118 

1.4411745 

I.00988720 

-0, o35o4 

6* 

1.oo43671o 

0.01 152146 

0.00457947 

4. 43536o24 

-296.341 

1.4417552 

l.ol 44448o 

-o.o5164 

6* 

1,oo63B2B2 

0.0I688317 

0.00458866 

4. 44o72196 

-257.736 

1.4425787 

1. o2o97863 

-0.07597 

7* 

1.oo927846 

o.o2463478 

o.oo46ol87  - 

4.44847356 

-219.376 

1.4437254 

I.o3o21735 

-0.11150 

8’ 

.  1.01338517 

o.o3573oo3 

o.oo462o59 

4.45956883 

-181.357 

1.4452827 

1.o43o3478 

-o.l63o7 

lo* 

1.01910737 

o.o5139436 

o.oo4 64668 

4.47523315 

-143. 8o2 

1.4473292 

1. o6o36882 

-o.237io  * 

13* 

1.02689378 

o.o?31o715 

0.  oo468219 

4.49694596 

-I06.855 

1.4499o82 

1. o83o478l 

-o.3435o 

17* 

1.0371 6038 

0.  Io25o34l 

0.  oo4729o4 

4.52634224 

-70.677 

1.4529984 

1.11152834 

-0.49323 

25* 

I.o5o22649 

0.14117423 

0.00478857 

4.565o13o8 

-35.420 

1.4564957 

1.14561736 

-o.7o174 

5o* 

1. 0660001? 

0.IO030138 

o.oo486o94 

4. 6l423o22 

-1.2o4 

1. 4602227 

1.18431532 

-0.9B803 

316* 

I.o9323o5o 

o.24o97236 

0.  oo498465 

4.66491116 

31.900 

1.4639666 

1.2259o34l 

-0.72687 

61* 

1. 1 0700932 

0.36276470 

63.888 

1.4675295 

1.268279o8 

-0.52788 

3o’ 

1.l3o46556 

0. 299op9!o 

94.814 

1.47o7661 

1.3o939l88 

-0.38746 

2o* 

1.15182173 

o.25ol64R6 

124.772 

1.4735978 

1.34759798 

-o.2ft7l6 

15* 

1.17o21o55 

o.213o59B7 

153.086 

1.476oo19 

1.38182917 

-0.21463 

13* 

l.lfi54 6996 

0.  185o4197 

182.282 

1.4779975 

1.41158843 

-0.16157 

11* 

1.19783121 

0.16389485 

21o.o82 

1.4796258 

1.43683629 

-0.12236 

9* 

1.2o769o44 

o.l479o259 

237.395 

1.48o9377 

1.45784183 

-ow 09311 

8' 

1.21547612 

0.13577218 

264.316 

1.4819846 

1. 475o4975 

-0.07114 

8* 

1.2215C521 

0. 12654o65 

290.925 

1.4828141 

1.48897595 

-0.05452 

7* 

1.22635914 

0.11949295 

317. 285 

1. 483468o 

1.5ool3965 

-o.o4l8fi 

6’ 

1.23007982 

o.ll4o9722 

343.451 

1.4839814 

I.50902196 

-0.03224 

6* 

1.23297462 

o.lo99562o 

369.462 

1.4843832 

1.5l6o4795 

-0.02486 

6* 

1.23522428 

0.  lo67717o 

395.354 

1.4846971 

1.52158082 

-0.0I919 

5’ 

1.23697125 

0, lo43l872 

421.152 

1. -1849417 

1.52992216 

-o.ol482 

5’ 

1.23832715 

0.  lo242668 

446.877 

1.4851322 

1.52931964 

-0.01146 

5* 

1.23937914 

o.loo9E577 

472.544 

1.48528o4 

1.53197262 

-0.00887 

4* 

1. 24ol9515 

0.09983678 

498.168 

1.4853955 

1.534o4o69 

-0.00686 

4* 

1. 24o828oo 

0.09896372 

523.757 

1.4854850 

1.53565128 

-0.00531 

4* 

1.24131873 

0.09828822 

549.319 

1.4855544 

1.53690371 

-0. oo4ll 

4’ 

1.24169923 

0.09776537 

574.861 

1.4856o83 

1.53787734 

-0.00319 

4* 

1.24199423 

o.o9736o53 

600.387 

I.485650I 

1.53863285 

-o.oo247 

4* 

1.24222294 

o.o97o4699 

625.9oo 

1.4856826 

1.53922oo6 

-0.00191 

3* 

1.2424oo25 

0.  o968o412 

651. 4o3 

1.4857077 

1.5396757o 

-o.ool48 

3* 

1.2425377® 

0.0O661596 

676.899 

1.4857272 

1.54oo2963 

-0,00115 

3* 

1.24264426. 

o.o9647ol6 

702.389 

1.4857423 

1.54o3o342 

-0.00089 

3* 

1.24272686 

0.09635718 

727.874 

1.4857541 

1.54o5l6l4 

-0,00069 

3* 

1. 24279o88 

0.09626963 

753.356 

1.4857632 

1. 54o68l29 

-0.00053 

3* 

1. 24284o52 

o.o962ol7fi 

778.835 

1.4857702 

1.54o8o036 

-o.ooo4l 

3* 

1.24287899 

0.096U918 

8o4.312 

1.4857757 

1.54o9oB45 

•0.00032 

3* 

1. 2429o882 

o.o96lo843 

•m 


029.700 

1.  ■4057799 

I.5400O532 

-0.00025 

3* 

1.24293194 

0. 09607683 

055.262 

1.  *1057032 

1.54lo45cl 

-0.00019 

3* 

1.24294905 

0.09605235 

00o.735 

1.4057857 

1.54loOo79 

-0.00015 

3’ 

1.24296375 

o. o96o3336 

9o6.2o0 

1.4857877 

1. 54112703 

-0.00012 

3* 

1.24297452 

0. 09601866 

931. 60o 

1.4057893 

1.34115409 

•o.ooooO 

r 

1.24298286 

0.09600725 

937.151 

1.40579o4 

1.34117599 

-0.00007 

2* 

1. 24290034 

0. 09599041 

902.622 

1.4057914 

1.54119276 

-0.00005 

2* 

1.24299435 

0.  <J959<<156 

looO. 093 

1.4057921 

1.54l2o588 

-o.oooo4 

2* 

1.24299823 

0.09598625 

0ME3A  3ooooooo  KAPPA  0.0I00  DELTA  0.I00000  VECTORLEHSTH  o.4o 
REFLECT  I OKFACTOR  o.oooo239  3.6662603  TRANS  I TFACTOR  1.4554o62  o. 6897470 
ALPHA  -1.89369  BETA  -5.2flo7o  6AHHA  -7.17439 


HEIGTH 

THETA 

£  KELLER 

2ETA 

DISTORTION  FUNCTION 

>1000.000 

1.2217305 

1.00000000 

-0.00005 

2* 

1.00000865 

0. 00006207 

o.oooo230o 

3. 66633137 

-931.996 

1.221736o 

1.00001629 

-0.00009 

2’ 

1.00001715 

o.oool23o2 

o.oooo239o 

3.66639232 

-863.193 

1.2217471  . 

l.oooo486o 

-0. 000 18 

2* 

1.00003398 

o.ooo2438o 

o.oooo23Qo 

3.6665l3o9 

-794.792 

1.2217689 

l.oooll263 

-0. 00035 

3* 

1.00006733 

o.ooo48313 

o.oooo230o 

3.66675242 

-726.395 

1.2218122 

l.ooo23952 

-0.00070 

3* 

l.oool3342 

o.ooo95729 

0. oooo239o 

3.66722659 

-698.007 

1.2218979 

1.ooo40o78 

-0.00139 

3* 

l.ooo26429 

o.ool89643 

o.oooo2391 

3.66816572 

-589.634 

1.222o674 

1.00098810 

-0. oo275 

4* 

l.ooo52327 

0.00375527 

o.oooo2391 

3.67oo2457 

-521.293 

1.2224o21 

1.00197116 

-0.00545 

A9 

l.oolo35ol 

0.00742908 

0.00002392 

3.67369919 

-453. 0I6 

1.223o6oo 

1.oo30o042 

•0.0I078 

A9 

I.oo2o4324 

0.01467586 

o.oooo2395 

3.68o94517 

•384.861 

1.2243436 

1.00771197 

-0.02131 

5’ 

I.oo4ol833 

o.o2889454 

o.oooo24oo 

3.6951s385 

-31 5. 040 

1.2268loR 

1.01509959 

-0. o42o3 

6* 

1.oo784476 

0.05653257 

o.oooo24o9 

3.7228ol86 

-249.500 

1.2314211 

1.02918829 

-0.08250 

8* 

l.ol51o325 

0. 1 0020712 

o.oooo?42F 

3.77556*# 

-182.021 

I.2306090 

l.n551 52ol 

-0.18054 

lo* 

1. o2835o44 

o.2o67745o 

0.00002458 

3. 873o4373 

-117.887 

1.2520264 

1.  Ioo24oo6 

-o.3o763 

ty 

1.o5o97789 

0.37703229 

0.00002512 

4.o433o157 

-55.378 

1.2719992 

1.17155771 

-0.57477 

32* 

1.08587319 

o.65ooo453 

o.oooo2595 

4.31637385 

3.5o4 

1.2049883 

1.27o884lP 

-0.96557 

316* 

1.13222784 

2.35629576 

57.969 

1.3184428 

1.39o528l5 

-0.56007 

41* 

1.18736376 

1.82278247 

1o7.9o5 

1.3301415 

1.5l6lo5o2 

-0.33992 

21* 

1.24234397 

1.45375370 

153.823 

1.3557091 

1.6339393o 

-0.21476 

15* 

1.29218717 

1.2o576ol3 

196. 51o 

1.3682330 

1.73574659 

-o.l4ol4 

11* 

1.333726ol 

1.o4o8?576 

236.746 

1.3774165 

1.81874615 

-0.09372 

lo’ 

1.36620758 

o.93o89151 

275.181 

1.384o484 

1.88374288 

-0.06381 

V 

1.39o83515 

o.856797o5 

312.314 

1. 3888o24 

1.93323963 

-o.o44o2 

V 

i.4o891875 

o.8o63o5o8 

348.512 

1.3921982 

1.97o2o526 

-o.o3o65 

•  6* 

1.422o6427 

0.77153358 

384.o42 

1. 3946202 

1.99743748 

-o.o2l48 

6’ 

1.43154696 

0.74737936 

419.096 

1.3063464 

2.ol73o724 

-0.01513 

5’ 

1.43835661 

o.73o48657 

453.8o9 

1.3975765 

2. o317o647 

-0,01069 

5’ 

1.44323348 

0.71R6H50 

488.28o 

1.3984529 

2.o42o9121 

-0.00758 

5* 

1. 44672o34 

o.71o23192 

522.578 

1.3990774 

2.o49555o6 

-0.00538 

4* 

1.44921071 

o.7o43o245 

556.753 

1.3995223 

2.o549o67o 

-o.oo382 

4* 

1.45098818 

0.70009821 

990.841 

1.3998394 

2.05873696 

-0.00272 

4* 

1.45225624 

0.69711289 

624.866 

1.4ooo654 

2.06147515 

-0.00193 

4* 

1.45316o61 

o.69499o87 

658.847 

1.4oo2264 

2. o6343o97 

-0.00138 

2* 

1.4538o545 

0.69348133 

692.795 

1.4oo34ll 

2.06482697 

-0.00098 

2* 

1.45426519 

0. 6924o697 

726.722 

1.4oo4229 

2.o65823o3 

-0.00070 

2* 

1.45459293 

0.69164199 

76o.632 

1.4oo48l2 

2.06653342 

-0.00050 

r 

1.45482654 

0.69109719 

794.53o 

1.4oo5227 

•  2>o67o4oo4 

-0.00035 

2* 

1.454993o6 

0. 69o?o9o8 

828.421 

1.4oo5523 

2.o674o1o9 

-0.00025 

2* 

1.45511175 

0. 69o43258 

862.305 

1. 4oo5734 

2.06765876 

-0.00018 

2* 

1.45519634 

o.69o23557 

896.186 

1.4005885 

2.06784227 

-0.000I3 

2’ 

1.45525663 

0.6O00O519 

93o.o63 

1. 4ioo5992 

2.06797317 

-0.00009 

2* 

1.45529960 

o.6899»515 

963.938 

1.4oo6o68 

2.o68o6638 

-0.00007 

2* 

1.45533o23 

0.68992385 

997.812 

1.4oo6123 

2.06813285 

-0.00005 

2’ 

1.45535205 

0.68987305 

lo31.6C5 

1.4oo6l6l 

2.06818017 

-o.oooo3 

2’ 

1.45536761 

0.68983684 

OMEGA  aooooooo  KAPPA  o.looo  DELTA  o.oooolo  VCCT0RLEN6TH  o.21 
REFLECT10NFACT0A  0.000000I  3.l4l6o56  TRAHSI TFACTOR  I.ooooo25  o 

ALPHA  -0.00000  BETA  -2.00000  GANFA 


HEIGTH 

THETA 

£  KELLER 

ZETA 

loo. 000 

0 

1.00000000 

-0,00005 

-89.750 

0 

1.00000000 

-0.000 13 

-79.500 

0 

1.00000000 

-0,00035 

-69.250 

0 

1.00000000 

-0.00098 

-59.000 

0 

1.00000000 

-0.00274 

-48. 750 

0 

l.oooooool 

-0.00764 

-38.500 

0 

1.00000005 

-0.  o212fi 

-2C.25o 

0 

1.00000014 

-0.05931 

-18.000 

0 

1.00000035 

-0.16530 

-7.750 

0 

1.00000079 

-o.46o7o 

2.5oo 

0 

l.oooool4o 

-0.77880 

12.750 

0 

1.00000195 

-0.27943 

23.000 

0 

1.00000227 

-0.  Ioo26 

33.25o 

0 

l.ooooo24l 

-0.03597 

43.5oo 

0 

1.ooooo246 

-0.O1291 

53.75o 

0 

1.ooooo248 

-0.  oo463 

64.ooo 

0 

l.ooooo25o 

-0.00I66 

74.250 

.  0 

I.00000250 

-0. 00060 

84.5oo 

0 

l.ooooo25o 

-0.  ooo21 

•)4.75o 

0 

l.ooooo25o 

-0.00008 

105.000 

0 

I.00000250 

-o.oooo3 

-2.0000I 


DISTORTION  FUNCTION 


2* 

I.00000000 

o* 

0.00000006 

3’ 

1.00000000 

0 

0.00000006 

3* 

1.00000000 

0 

0.00000006 

3* 

1.00000000 

0 

0.00000006 

1.00000000 

o.oooooool 

0,00000006 

4* 

l.oooooool 

o.ooooopo3 

0.00000006 

5* 

l.ooooooo4 

0.00000008 

0.00000006 

V 

1.00000012 

o.oooooo23 

0.00000006 

li* 

l.oooooo3o 

o.oooooo63 

0,00000006 

24* 

1.00000072 

o.oooool62 

0.00000006 

73’ 

1.00000145 

o.ooooo253 

15* 

I.ooooo2o3 

o.oooool  o3 

8* 

l.ooooo231 

0.00000039 

6’ 

1.ooooo243 

o.ooooool4 

5' 

I.00000247 

0.00000009 

4' 

1.ooooo249 

0.00000001 

3* 

I.00000250 

0 

3* 

l.ooooo25o 

0 

3* 

l.ooooo25o 

0 

2’ 

l.ooooo25o 

0 

2* 

I.00000250 

0 

3.141 60559 

3.14160559 

3. 14160559 

3.14160559 

3.l4l6o559 
3.l4l6o562 
3.141 6o567 
3. l4l6o582 
3.Ul6o621 
3.l4l6o?2o 


'M(t> 


OHEGA  3ooooooo  KAPPA  o.  looo  DELTA  o.ooooto  VECT0RLEN3TH  o.2o 
REELECT I QNFACTQR  o.ooooool  3.l4l6o56  TRANSI Tf ACTOR  Uooooo26  o 


ALPHA  -o.ooool  RETA  -1.06062  GAHHA 


HEirjri 

THETA 

E  KELLER  . 

ZETA 

loo.  000 

0.1745329 

I.00000000 

•o.ooooS 

-90. 152 

0. 1745320 

t.onoooooo 

-0.000I2 

-flo.3o) 

0. 1745329 

l.oooooooo 

-0.00033 

-70.456 

n.  17*15329 

I.00000000 

-o.onoft7 

-60, 6of1 

0.1745320 

l.oooooooo 

-0.0023.3 

-5o.76o 

0.1745329 

l.oooooool 

•0.  o0625 

-io.012 

0. 1745320 

l.ooooooo4 

-0.0I672 

-31.o6:i 

0.1745330 

l.ooooooll 

-o.o4476 

-21.215 

0. 1745330 

1. oooooo2ft 

-0. 11085 

-11.367 

0.1745331 

1. oooooo64 

-0. 32oft7 

-1.519 

0.17*15333 

I.00000I22 

•0.  ft50o5 

(i.320 

0.1745335 

l.ooooolft5 

-0.  13470 

lB.177 

0.1745337 

1 . ooooo22ft 

-0.  l624o 

2fl.o25 

0.  n4533fl 

l.ooooo25o 

-0.06066 

37. 873 

0.1745332 

I.00000260 

-0.02266 

47.721 

0.1745333 

1. ooooo263 

-0.  noft46 

57.569 

0. 1745333 

l.oonoo264 

-o.oo3l6 

67.417 

0.174533ft 

l.oonoo265 

-o.oollft 

77.265 

0.174533ft 

I.00000266 

-o.ooo44 

1)7.113 

0.1745338 

I.00000266 

-0.000I6 

96.962 

0.174533ft 

I.00000266 

-0. 00006 

I06.8I0 

o.l74533ft 

l.ooooo266 

-0.  oooo2 

-1. 9&9W. 


DISTORTION  FUNCTION 


r 

1.00000000 

0 

0.00000007 

r 

1.00000000 

0 

o.ooooooo? 

3’ 

1.00000000 

0 

0.00000007 

3’ 

1.00000000 

0 

0.00000007 

3' 

1.00000000 

o.oooooool 

0.00000007 

4’ 

l.oooooool 

0, 00000002 

0.00000007 

5* 

1.00000003 

0,00000007 

0.00000007 

6’ 

l.oooooooO 

o.ooooool  ft 

0.00000007 

0* 

! .  ocioooo23 

o.oooooo47 

0.00000007 

16* 

1.00000055 

o.ooooollft 

0. 00000007 

110* 

1.00000112 

0.0000027ft 

0.00000007 

22' 

1.00000191 

0.00000156 

lo’ 

l.ooooo23o 

0. 00000063 

V 

l.ooooo24ft 

0. oooooo24 

V 

l.ooooo256 

0.0000000O 

4* 

l.ooooo259 

o.ooooooo4 

4’ 

1. ooooo26o 

o.oooooool 

3* 

l.ooooo26o 

0 

3’ 

I.ooooo26o 

0 

3' 

l.ooooo26o 

0 

2* 

l.oooco26o 

0 

2 9 

l,ooooo26o 

0 

3. 14160559 

3.14160550 

3. 1 4160559 

3. 141 60550 

3. 14 160550 
3.l4l6o56l 
3. l4l6o565 
3, 1 4l6o576 
3. M I60605 
3, 14 t6o676 
3,l4l6oft36 


ilt 


OREjA  .lonoooon  KAPPA  o.looo  CELIA  o. nooolo  VECTQRLEN3TH  o.4o 
fiEPLECIIOMKACIOK  o.oooolon  3.U1W5  TRANSI TFACTOR  I.oooo2l4  o 
ALPHA  -n.oonol  BETA  -n.6R4o3  oARNA  -o.6R4o4 


HEI5TH 

THETA 

E  KELLER 

2ETA 

DISTORTION  FUNCTION 

-loo. OOO 

1.22173o5 

1.00000000 

*0. 00005 

2* 

I.00000000 

0 

0. 0000 1 08 6 

3.U160451 

-93.160 

1.22173o5 

I.00000000 

-O.OOOOfl 

2* 

I.00000000 

0 

0. 0000 1 08 6 

3.Ul6o4;i 

-86.311 

1. 22173o5 

1.00000000 

-o.ooolfi 

3* 

l.oooooooo 

0 

0.  oocotoPf* 

3.  I4l6<451 

-79.4?) 

1. 22173o5 

l.oooooool 

-0.00035 

3* 

l.OOCOoOOO 

0 

O.OOOOI086 

3. I4l6n451 

-72.638 

1. 2217305 

l.ooooooo3 

-o.ooo?o 

3* 

1.00000000 

0 

3.  ill  6.451 

-65.798 

1. 22173o5 

1.000000o4 

-0.00139 

3* 

l.oooooool 

0 

0. 0000I086 

3. 14i6o451 

-58.958 

1.2217*105 

l.oooooolo 

-o.oo275 

4* 

1.00000002 

0.0000^01 

O.OOOOI086 

3.l4l6o451 

-52.  m 

1.2217305 

l.'%''oooo2o 

-0.00545 

V 

I.ooooooo4 

o.ooooooo2 

o.o*ooio86 

3.l4l6o453 

-45.277 

'l.2?i73o6 

l.oooooo42 

-0.0I081 

4* 

1.00000007 

0.  ooooooo5 

o.oooo!oP6 

3.l4l6o455 

-38.436 

1.22173ofl 

1.00000084 

w>.o214'> 

5* 

1.00000015 

o.oooooolo 

0. 0000I08S 

3,l4l6o46o 

-31.596 

1.22173to 

1.00000163 

-o.o4244 

6* 

I.00000029 

0.00000019 

0.0000I086 

3. 14l6o47o 

-24.756 

1.2217315 

l.ooooo312 

-o.o84l2 

R\ 

1,00000056 

o.ooooooOO 

o,oooolo86 

3. I4l6»i0l 

-17.115 

1.2217324 

1.00000573 

-0.16671 

ir 

I.00000I08 

0.00000076 

0. 0000I086 

3.1-!l6o526 

-11.075 

1.2217330 

1.00000998 

-o.33o30 

17’ 

I.ooooo2o3 

o.oooool46 

o,oooolo86 

3. 14 160117 

-4.234 

1.2217359 

1.OOOO1602 

-0.6547P 

43* 

l.ooooo371 

0. 00000278 

0.  oooolo-°6 

3.l4l6o72R 

2.6o6 

1.2217382 

1.00002272 

-o.77o6o 

7o’ 

l.ooool716 

o.ooooo322 

9.446 

1. 22174o3 

1. 00002805 

-0.38883 

2o’ 

l.oooolOol 

o.oooool71 

16.286 

1.2217419 

l.oooo3364 

-0. 1062o 

12* 

I.oooo2ol4 

0. 00000089 

23. 126 

1.221743o 

l.oooo366o 

-0. oO^oo 

R» 

I.oooo2o75 

0.  oooooo45 

29.167 

1.2217435 

I.0000383I 

-O.O-1905 

V 

I,oooo21o7 

0.  oooooo23 

36.8o7 

1.2217430 

l.oooo3924 

-0.02621 

5' 

l.oooo2123 

0.000000I2 

43. 647 

1. 221744c 

I.00003072 

-0.01272 

5’ 

l.oooo2131 

0. 00000006 

50.48,7 

1.2217441 

l.oooo3997 

-o.oo642 

4* 

l.oooo2135 

o.noooooo3 

57.327 

1.2217442 

l.oooo4olo 

-o.  oo324 

4* 

t. oooo213fi 

o.oooooool 

64.167 

1.2217442 

I.oooo4ol7 

-o.ool63 

3* 

1.  oooo2139 

o.oooooool 

71.008 

1.2217442 

I.oooo4o2o 

-0.000P2 

3* 

1.00002139 

0 

77.848 

1.2217442 

l.oooo4o23 

-o.ooo42 

3’ 

I.oooo2l4o 

0 

84.688 

1.2217442 

l.oooo4o24 

-0.00021 

3’ 

l.oooo?l4o 

0 

11.528 

1.2217142 

1 . 0000  lo  24 

-0.000 11 

1) 

4 

l.nooo21'lo 

0 

18.362 

1.2217442 

1.0000*1024 

-0. 00006 

2* 

1.nooo2l4o 

0 

Iff 

CM 

O 

1.2217442 

l.ooool  o24 

-0.00003 

2* 

l.oooo2llo 

0 

(MEGA  3doooooo  KAPPA  0.I000  DELTA  o.oooolo  VECTORLEHSTH  0.4o 
A.PMA  -0.00006  BETA  0.17426  6ARHA  -0.17431 
REFLECTIOMFACTOR  o.ooo313t  3.1415967  TRANSITFACTOR  l.ooo3293  0 


HEIGTH 

THETA 

F  KELLER 

UU 

DISTORT lOti  FUNCTION 

-loo. 000 

1.4835298 

1*00000000 

-o.oooo5 

2* 

1.00000000 

0 

o.ooo31344 

X 14159673 

-96.514 

1.4835298 

1*00000000 

H>«  OOO06 

2* 

1.00000000 

0 

0.000  31344 

3.14159673 

-93.02B 

1.4835396 

1.00000000 

-o.oooo9 

2’ 

1.00000000 

q 

o.ooo31344 

X 14159673 

-89.541 

1.4835298 

1.00000000 

-0.00013 

3* 

1.00000000 

0 

o.ooo31 344 

3. 14159473 

-86.055 

1.4835298 

1.00000000 

-0.00018 

3* 

1.00000000 

0 

o«ooo3l3i4 

3.14159473 

-82-569 

1.4835298 

U 00000000 

kj.ooo26 

3* 

1.00000000 

0 

0.  ooo31344 

X 14159473 

-79.o83 

1.4835298 

l.oooooo21 

-0.000 3? 

3’ 

1.00000000 

0 

o.ooo31344 

X 1415947 3 

-75.596 

1.4835296 

l.oooooo21 

*>•00052 

3* 

1.00000000 

0 

o.ooo31 344 

X 1415947  3 

-7Xllo 

1.4835298 

l.oooooo47 

■0.00074 

3* 

l.oooooool 

0 

o.  ooo31344 

X 1415947 3 

-68*624 

1.4835298 

1. oooooo47 

-o.oolo5 

3* 

l.oooooool 

0 

o.ooo31344 

X 14159673 

-65.136 

1.4835299 

l.oooooo^6 

-o.ool48 

3* 

l.oooooool 

0 

o.ooo31344 

X 1415947  3 

-61.651 

1.4835299 

1.00000145 

-o*oo21o 

3* 

l.ooooooo2 

0 

o* ooo3l344 

X 1415947: 

-58.165 

l.48353oo 

1.00000216 

-0.00298 

4* 

l.ooooooo3 

0 

o.ooo31344 

X 1415967: 

-54.679 

1.4835301 

l.ooooo29o 

-o.oo422 

4* 

l.ooooooo4 

0 

o.ooo3l344 

X 14159474 

-51.193 

1.48353o2 

l.ooooo4H 

-0.00998 

4* 

1.00000006 

0.0000000I 

0.000 31 344 

X 14159474 

-47.7o7 

1.4835303 

1.ooooo363 

-o.oo847 

4* 

1.00000008 

0.  0000000 1 

o.ooo31344 

X 14159675 

«44.22o 

1.48353o5 

1 .00000608 

-0«ol2olr 

5* 

U00000012 

0.0000000 2 

0*000  31344 

X 14159475 

-4o.734 

1.48353o8 

U00001128 

-o*ol7o2 

5* 

U00000016 

o.ooooooo3 

o.ooo  31 344 

X 14159474 

-37.248 

1.4835311 

1.00001343 

-o.o24l2 

5’ 

l.oooooo23 

o.ooooooo4 

o.ooo31344 

114159677 

-33.762 

1.4835317 

1.00002154 

-o*o34l8 

6' 

l.oooooo33 

0.00000006 

o.ooo31344 

X 14159679 

-3o,Z76 

1.4835325 

l.oooo3o36 

-o.o4843 

6* 

l.oooooo47 

0.00000008 

0.000 31 344 

X 14159682 

-26.789 

1.4835335 

1.oooo4214 

-0.068  64 

7* 

1.00000066 

o.ooooooll 

0.000 31 344 

X 14159685 

-23.303 

1.4835349 

I.000058  34 

-o.o9726 

8' 

1*OOOOO07* 

0.000000 16 

0.000  31 344 

X 14159690 

-19.817 

1.4835367 

1. oooo7942 

-0.13783 

lo* 

l.ooooolSo 

o.oooooo23 

o.ooo31 344 

X 14159496 

-16.331 

1.4835391 

I.ooolo7l6 

-0.19531 

12* 

U00000181 

o.oooooo  32 

o.ooo31344 

Xl4l597o5 

-12.846 

1.4835422 

l.oool4222 

-0.27677 

15* 

1.00000251 

o.oooooo45 

0.000  31 344 

X 14 159719 

-9.36o 

1.4835459 

1.ooo18493 

-o. 3922o 

2d* 

I.00000  349 

o.oooooo63 

0.  ooo31344 

X 14159737 

-5.874 

1.48355o2 

1.ooo2345o 

-0. 55576 

31* 

l.ooooo477 

0.00000088 

0.000  31344 

X 14159761 

-2.389 

1.483555o 

1.ooo26398 

-0.78751 

76* 

I.00000  648 

o.oooool22 

o.  ooo3l344 

x 14159796 

l.o96 

1.4835599 

l.ooo34391 

-0*89616 

165* 

1.000 322o6 

0.00000 138 

4.581 

1.4835648 

I.ooo4ol85 

-0.63246 

4o* 

1.ooo32396 

o.ooooo loo 

8.066 

1.4835693 

1.ooo45392 

-0.44636 

23* 

1.ooo3254o 

o«oooooo72 

11.551 

U4835733 

1.ooo4991o 

•o*31 5o3 

16' 

1.ooo32648 

o.oooooo51 

15»o35 

1.4835766 

1*00053693 

-0.22234 

12* 

l.ooo32727 

0.000000 37 

18.520 

1.4835792 

l-ooo5^739 

•0*15693 

lo* 

Uooo 32784 

0.00000026 

22.oo4 

1.4835813 

1.ooo99o97 

*>.llo76 

9’ 

l.ooo  33B  27 

0.000000 19 

25.488 

1.483582B 

l.ooo6o864 

•0.07817 

8* 

1.ooo32656 

o*ooooool3 

28.972 

1.483584o 

l.ooo62217 

-o.o5518 

7* 

l*ooo3tf79 

o*ooooooo9 

32.456 

1.4835848 

1.ooo63175 

-oio3B94 

6* 

1.ooo32694 

o.ooooooo7 

35.94o 

1.4835B54 

1.ooo63B86 

^.oZ749 

6* 

1.ooo329o5 

o.ooooooo4 

39.425 

1.4835859 

1.ooo64378 

*>.ol9*o 

5* 

1.00032913 

0.0000000 3 

42.9o8 

1.4835862 

l.ooo6477l 

-oiol369 

5* 

1.ooo32919 

o.  ooooooo2 

46.392 

1.4835864 

I.000650I5 

-0.00966 

4* 

1.ooo32922 

o.ocoooool 

49.876 

1.4835866 

1.ooo63212 

-0.00682 

4* 

Uooo32925 

o. 0000000 1 

53.36o 

1.4835867 

1.ooo6533 6 

-o*oo48l 

4* 

Uooo 329 26 

o.oooooool 

56.844 

1(4835868 

1.ooo65435 

o.oo3lo 

4* 

U  ooo32928 

0 

6o.32B 

1.4835869 

1.00065508 

-o.oo2io 

3* 

1*00032929 

0 

63(812 

1.4835869 

Uooo65533 

-0.00I69 

3* 

l.ooo32929 

0 

67.296 

1.4835869 

l.ooo65584 

-0.00II9 

3f 

Uooo 3293d 

0 

7o.78o 

1.4935869 

1.00065606 

-0.00084 

3* 

Uooo 329 3d 

0 

74.264 

1.4835869 

1.00065606 

*>•00060 

3* 

l.ooo3293o 

0 

77.748 

1.4835870 

1.ooo65632 

-o.ooo42 

3* 

Uooo32931 

0 

81(232 

1.4835870 

1.00065657 

-o.ooo3b 

3* 

Uooo32931 

0 

84.716 

1.4835870 

1.00065657 

-o.ooo2l 

3* 

Uooo3293l 

0 

88,~2oo 

1.4835870 

U00065657 

-o.oool5 

3* 

Uooo32931 

0 

91.6B4 

1.4835870 

1.00065657 

•o.ooolo 

2* 

Uooo 329 31 

0 

95.168 

1.4835B7o 

1.00065657 

-0.00067 

2* 

l.ooo32931 

0 

98.652  1.4835870  I.00065657  -o.oooo 5 
102.13*  1.483587o  I.00065657  -o.oooo4 


2'  l.ooo32931 

2'  l.ooo32?31 


CKE3A  3ooeoooo  KAPPA  o.looo  DELTA  o.oooolo  V EC TORI  DIG TH  0.5o 
ALPHA  -0.00011  BETA  -0.0^712  GAHKA  -o.o8?24 

refiectiosfactor  o.ooi3oii  3.1415947  trass itfactor  1.0013174  o 


HEIGTH 

THETA 

E  K&LER 

ZETA 

DISTORTION  FUNCTION 

-loo. 000 

1.5271629 

l.o 0000000 

-o.oooo5 

2* 

1.00000000 

0 

o*ool3olo9 

X 14159*7 3 

-97.819 

1.5271629 

I.00000000 

-0.00006 

2 » 

1.00000000 

0 

o.ool3olo9 

114159473 

-95.630 

1.5271629 

1.00000000 

-o.oooo7 

2* 

1.00000000 

0 

o*ool3olo9 

114159473 

-9X457 

1.5271629 

1*00000000 

-o.oooo9 

2* 

1.00000000 

0 

o.ool3olo9 

Xl4 159473 

-91.276 

1.5271629 

1. 00000000 

-0.000 11 

2* 

1.00000000 

0 

o.ool3olo9 

114159473 

-89.095 

1.5271629 

1.00000000 

-o.oool4 

3’ 

1.00000000 

0 

o.ool3olo9 

114159473 

-86.914 

1.5271629 

1*00000000 

-o.oool? 

3* 

1.00000000 

0 

o.ool3olo9 

114159473 

-84.733 

1.5271629 

1.00000000 

-0.000  21 

3’ 

1.00000000 

0 

o.ool5>lo9 

114159473 

-82.552 

1.5271629 

1*00000000 

-0.000  26 

3* 

1.00000000 

0 

o.ool3olo9 

114159*73 

-flo.371 

1.527l63o 

1.00000094 

-c.  000  3  2 

3* 

1.00000000 

0 

o.ool3olo9 

114159*73 

-78.190 

1.527l63o 

1. 00000094 

-o.oooio 

3* 

1.00000000 

0 

o-ool3olo9 

114159473 

-76.oo9 

1.5271630 

1.00000094 

-o.ooo5o 

3* 

1. 0000000 1 

0 

o*ool3olo9 

X  14159*73 

-7X829 

1.52?i63o 

1.00000094 

-0.00062 

3* 

l.oooooool 

P 

o.ool3olo9 

114159473 

-71.647 

1. 527l63o 

1.00000 188 

-o.ooo77 

3’ 

1.0000000 1 

0 

o.ool3olo9 

114159*73 

-69.466 

1. 527l63o 

I.00000 183 

-0.00096 

3* 

.l.oooooool 

0 

o.ool3olo9 

114159473 

-67.285 

1.5271631 

1. 00000  29o 

-o.ool2o 

3*. 

l.oooooool 

0 

o.ool3olo9 

114159473 

-65.1o4 

1.5271631 

l.ooooo  381 

-0.00 149 

3* 

l.oooooool 

0 

o.ool36lo9 

114159*73 

-62.923 

1.5271631 

l.ooooo487 

-0.00 185 

3* 

l.ooooooo2 

0 

o.ool3olo9 

X14159473 

-6o.742 

1.5271632 

l.ooooo58o 

«o.oo23o 

3* 

1.  ooooooo2 

0 

o*ool3olo9 

114159473 

-59.561 

1.5271632 

I.00000  $3 

-0.00  266 

4* 

l.ooooooo3 

0 

o.ool3olo9 

11*159473 

-56.3B1 

1.5271634 

l.ooooo973 

-0.00356 

V 

l.ooooooo3 

0 

o.ool3olo9 

114159473 

-54.2oo 

1.5271634 

1.oood117o 

-o.oo443 

V 

Uooooooo4 

0 

o.ool3blo9 

114159*73 

-5Xol9 

1.5271636 

l.ooool46o 

-o.oo551 

V 

1.  ooooooo5 

0 

o.ool3blo9 

114159473 

-49.939 

1.5271637 

l.ooool853 

-0.00685 

4* 

Uooooooo7 

0 

o.ool3olo9 

114199*74 

-47.657 

1.5271639 

I.oooo22i5 

-0.00852 

4’ 

1.00000009 

0 

o*ool3olo9 

11*159474 

-45.476 

1.5271642 

l.oooo2C35 

-o.olo59 

4* 

l.oooooolo 

0*0000000 1 

o.ool3olo9 

114159*74 

43.295 

1.5271645 

l.oooo3519 

-0.01317 

5* 

1.00000013 

o.oooooool 

o»ool3olo9 

11415947* 

41.114 

1.5271649 

l.ooool3ol 

-0.0I626 

5* 

1.00000016 

0. 0000000 1 

o.ool3olo9 

114199*75 

-3P.933 

1.5271652 

1.oooo5287 

-o.o2o38 

5* 

i.oooooo2o 

o.oooooool 

o*ool3olo9 

114159*75 

-36.752 

1.5271658 

I.000061 57 

-o.o253! 

5’ 

1.00000025 

o^ooooooo2 

o.oo!3olo9 

114159*75 

-34.571 

1.5271664 

I.oooo8ol9 

-o.o3152 

6’ 

l.oooooo31 

o.oooooooS 

o.ool3olo9 

11*199*75 

-32.3?! 

T.5271672 

1.00009882 

-o.o392o 

6* 

l.oooooo3R 

o.oooooool 

o.ool3olo9 

114159*76 

-3o.21o 

I.52716O2 

l.oool2137 

-o.o4075 

6* 

l.oooooo48 

0.000 oo oo4 

o.ool3olo9 

114199*77 

-2«.o29 

1.5271695 

1.ooo14973 

-0.06063 

V 

l.oooooo  59 

o.ooooooo5 

o*ool3olo9 

114199478 

-25.848 

1.5271710 

I.oool31o7 

-0.07541 

V 

1.00000073 

0.  ooooooo7 

o.oo1361o9 

114159*79 

-23.668 

1.5271728 

1.ooo22517 

-o.o9378 

8’ 

1.00000091 

0.00000008 

o.ool3olo9 

1 l4l99*8o 

-21.48? 

I.5271749 

1.00027422 

-0.11663 

9’ 

l.oooooll2 

o.oooooolo 

o.col3olo9 

114199*83 

-19.3o7 

1.5271775 

l.ooo 333ol 

-o.l45o5 

lo’ 

1.00000139 

o.ooooool3 

o.ool3olo9 

114199*85 

-17.127 

1.527l8o4 

l.ooolol56 

-0.180  38 

11’ 

U00000172 

o.ooooool5 

o.ool3blo9 

114199*88 

-14.917 

1.5271839 

I.ooo49o97 

-0.2:*  32 

13’ 

l.ooooo211 

0.000000 19 

o.ool3clo9 

ilil3?l92 

-1X767 

1.5271879 

1. ooo57313 

-0.27896 

15’ 

1.00000260 

o*oooooo23 

o*ool3olo9 

114159*96 

-I0.587 

1.5271925 

I.00067711 

-0.^691 

18  • 

1*00000 319 

0.00c  000  29 

o»ool3bllo 

Xl4l595ol 

-8.V1 

1.5271975 

l.ooo79291 

*0.43139 

22* 

1*00000 269 

o.oooooo36 

o.oolSollo 

1141 995o8 

-6.228 

1.5272o29 

I.ooo9l756 

-0.53643 

29* 

1*ooooo473 

o.oooooo44 

o.ool3ollo 

114199516 

4.49 

1.5272o88 

I.oolo53o2 

-o.667o2 

45* 

l.ooooo575 

0.000000 54 

o.ool3bllo 

11*159527 

-1.871 

1.527214? 

1.00119255 

-0.82939 

97’ 

1.00000694 

0.00000066 

o.ool3bllo 

114159539 

0.3q8 

1.5272211 

I,ool335o2 

-0.96969 

316* 

l.ool  36741 

o.oooooo76 

i486 

1.5272273 

I.00H7856 

-0.77990 

73’ 

I.ool31o3l 

0.00000062 

4.664 

1.5272331 

1.oo161717 

-0.627  28 

39’ 

1.00131197 

o.oooooo51 

6.841 

I.527239I 

l.ool7l999 

*o.5o454 

27’ 

l.ool31293 

0.000000! 1 

9.ol8 

1.5272144 

l.ool8?2o5 

-o.4o583 

2o* 

1.oo131376 

o.ooooooM 

11.195 

1.5272493 

1.oo198436 

-0.326M 

17’ 

l.ool3l442 

0* 00000027 

1X372 

1.5272538 

1,oo2o8674 

-0.26258 

14- 

l.ool3l499 

o*  oooooo22 

15.549 

1.5272576 

1.00217449 

-0*21123 

12’ 

l.ool31 544 

o.oococol8 

17.725 

i.5272609 

l.oo225135 

-0.16992 

11’ 

l.ool31^2 

o.ooooooU 

19.9ol 

1.527263ft 

l.oo231733 

-0.13669 

lo’ 

i.ooi  31612 

o*ooooool2 

2Xo77 

1.5272662 

1.00237353 

-o.lo996 

9’ 

.  1.00131637 

o.oooooolo 

•ill 


24.252  1.5272683 

26.428  X. 52727oo 
2B.6o4  1.5272714 

30.779  I.5272726 

32.955  1.5272735 

35.13o  1.5272743 

37.3o6  1.5272769 

39.481  1.5272754 

41.656  1.5272759 

43.832  1.3272762 

46.oo7  1.5272765 

48.182  1.5272767 

5o.358  1.5272769 

52.533  1.527277o 

54.7o8  1.5272771 

56.883  1.5272772 

59.o59  I.5272773 

61.231  1.5272774 

63.4o9  1.5272774 

65.585  1.5272774 

67.76o  I.5272775 

69.935  1.5272775 

72.II0  *  1.5272775 
74.S6  1.5272775 

76.461  1.5272776 

78.636  1.5272776 

80.8II  1.5272776 

82.987  I.5272776 

35.162  1.5272776 

87.337  1.5272776 

89.512  1.5272776 

91.688  1.5272776 

93.863  1.5272776 

96.o3B  1.5272776 

98.213  1.5272776 

I00.389  1.5272776 


I.oo2i2o9o  -o.o8846 
l.oo 34 60 29  -0.07116 
l.oo34929o  -0.05725 
l.oo251951  -o.o46o5 
I.oo254l23  -o.o37o5 
l.oo 2559oo  -o.o298l 
1.00257377  -0.02198 
l.oo25B56l  -0.0I929 
1.oo259548  -0.01552 
l.oo26o338  -o.o1349 
l.oo26o931  -o^oloc4 
l.oo26l42o  -0.00808 
l.oo26l9l8  *>.00650 
I.002622I0  -o.oo323 
l.oo26251o  -o.oo421 
1.oo2627o7  -o.oo339 
1.oo2629o5  -0.00272 
l.oo263ooo  -0.00 2 19 
l.oo2631o3  -0.00I76 
1.oo263197  -o.ool42 
l.oo 263 3oo  -o.ooll4 
l.oo263394  -o.ooo92 
I.00263394  -o.ooo74 
I.oo263394  -0.00059 
l.oo263l97  -o.ooo48 
l.oo 263497  -0.000S 

l.oo263592  -o. 000 31 
1.oo263592  -0.00025 
I.oo263592  -o.ooo2o 
l.oo263592  -0.000I6 
l.oo263592  -o.oool’ 
1.00263592  -o.ooolo 
1.00263592  -0.00008 
1.00263592  -o.oooo7 
1.oo263592  -o.oooo5 
l.oo263392  -o.oooo4 


8* 

1.00131658 

o*ooooooo7 

7* 

1.00131673 

0.00000006 

7* 

1.00131687 

0.  ooooooo5 

6* 

l.ool3l699 

o.ooooooo4 

6* 

I.ool317o7 

0.0000000  3 

6' 

1.oo131714 

o.ooooooo2 

V 

1. 00 1 3172o 

0.0000000  2 

5* 

l.ool31724 

o.oooooool 

5* 

l.ool317* 

0.0000000 1 

5* 

l.ool31731 

o.oooooool 

4* 

l.ool31734 

o.oooooool 

4’ 

l.ool31736 

0 

4’ 

l.ool31737 

0 

4’ 

1.001317* 

0 

4* 

l.ool31739 

0 

4* 

l.ool3174o 

0 

4* 

1.oo13174o 

0 

3* 

I.ool3174l 

0 

V 

l.ool31742 

0 

3* 

1.oo131742 

0 

3* 

1.00131713 

0 

31 

1.00131742 

0 

3> 

1.00131743 

0 

3* 

1.oo131743 

0 

3* 

1.00131743 

0 

3* 

l.ool31743 

0 

3’ 

1.oo131743 

0 

3’ 

1.00131743 

0 

3* 

1.00131743 

0 

3* 

1.oo131743 

0 

3' 

1.00131743 

0 

2* 

1.00131743 

0 

2* 

I.ool31743 

0 

2* 

1.00131743 

0 

2* 

1.oo131743 

0 

29 

1.00131743 

0 

Ill 


OKEjA  3ooooooo  KAPPA  o.looo  DELTA  o.oooloo  VECTORLENuTH  o.4o 
REFLECT  I OKFACTOR  0.000I086  3.1417113  TRANS  I TFACTOR  l.ooo213S  o.oooooor 


ALPHA  -o.oooi;  BETA  -o.68.193  3AHHA 


HEI6TH 

THETA 

E  KELLER 

ZETA 

-loo.  000 

1.22173o5 

I.00000000 

-0.00005 

-93.160 

1. 22173o5 

1.00000002^ 

-0.0000O 

-86.319 

1.22173o5 

I.00000005 

-0.00018 

-79.479 

1.2217305 

l.ooooooll 

-0,00035 

-72.638 

1.22173o6 

I.00000025 

-0.00070 

-65.798 

1.22173o7 

1.oooooo54 

-0,00130 

-58.958 

1.22173o8 

I.00000I07 

-0.00275 

-52.117 

1.2217312 

l.ooooo215 

-0.00545 

-45.277 

1.2217319 

1.  ooooo428 

-o,olo8l 

•38.436 

1.2217333 

l.ooooo84o 

-o,o2l42 

-31.596 

1.2217361 

l.ooool636 

-0.  o4244 

-24.756 

1.2217411 

oooo3l  19 

-o.o84ll 

-17.916 

1.2217501 

^.oooo5747 

-0. 1 6670 

-11.076 

1.2217646 

I.00009990 

-0. 33o37 

-4.236 

1.2217848 

1.ooo15922 

-0.65470 

2.6o4 

1.22lRo8o 

l.ooo2273o 

*0.77 o77 

9.443 

1.2218294 

I.0002898I 

-0.38807 

16.281 

1.2218453 

l.ooo33652 

-0. 1963o 

23.119 

1.2218555 

l.ooo36631 

-0. o99o7 

29.957 

1.2218613 

1.ooo38344 

-0.05000 

36.795 

1.2218645 

l.ooo3927o 

-0.02523 

43.633 

1.2218661 

l.ooo39756 

-0.01274 

50.471 

1.22l867o 

I.ooo4ooo6 

-o.oo643 

57.3o9 

1.2218674 

l.ooo4ol33 

-o.oo324 

64.147 

i. 2218676 

1.ooo4o1Q6 

*o.ool64 

7o.985 

1.2218677 

1.ooo4o231 

-6.00083 

77.822 

1.2218678 

I,ooo4o247 

-o.ooo42 

84.66o 

1.2218678 

1.ooo4o254 

-0,  ooo21 

91.498 

1.2218678 

1.ooo4o257 

-0,00011 

98.336 

1.2218678 

l,ooo4o26l 

-0.00005 

1o5.174 

1.2218679 

1.ooo4o264 

-o.oooo3 

-o.684o7 


DISTORTION  FUNCTION 


2* 

I.00000000 

0 

o.ooolo8b4 

2* 

l.oooooool 

0 

o.oooi  o864 

3* 

1, or 00000 1 

0. oooooool 

o.ooolo864 

3* 

l.ooooooo2 

0. oooooool 

0.  ooolo864 

3* 

1. 00000005 

0.00000003 

0.  oooloR64 

3* 

I.00000009 

0.00000007 

o.oooi  08  6  4 

4* 

l.oooooolO 

o.onooool3 

0.  oooloR64 

4* 

l.oooooo37 

0,00000025 

o.ooolo864 

4* 

l.oooooo73 

0.00000050 

0.  ooolo864 

5* 

l.ooooot45 

0.00000099 

o.oooi  o864 

6* 

I.000002C5 

0.  00000197 

o.ooolo864 

8* 

I.00000558 

0. 00000387 

0.  ooolo864 

11’ 

I.0000I078 

0.00000757 

o.oooi  08  64 

17* 

l.oooo2o38 

0.  ooool463 

o.ooolo864 

43* 

l.oooo3717 

o.oooo2776 

0.  ooolo864 

76’ 

1.00017119 

0. oooo3222 

2o* 

I.oool9ol7 

0. ooool71e 

12* 

l.ooo2ol21 

0. 00000888 

8* 

1.  ooo2o726 

o.ooooo455 

V 

l.ooo21o45 

o.ooooo232 

5* 

1. ooo212o9 

0. 00000II8 

5* 

1.00021293 

0,00000060 

4* 

1.00021336 

o.oooooo31 

4* 

1.00021358 

0.000000I6 

3* 

I,ooo21368 

o.oooooooQ 

3* 

1.00021374 

o,ooooooo4 

3' 

1.00021376 

0. ooooooo3 

3*  i 

1.00021378 

o.ooooooo2 

2* 

l.ooo21379 

0,  oooooool 

2* 

1.00021379 

0,00000001 

2* 

1.00021379 

0. oooooool 

3.14171135 

3.14171135 

3.14171135 

3.14171136 
3. 1417113R 
3. I4l71l4l 
3.i4i7ii47 
3.l4l71l6o 
3. 14171185 
3.14171234 
3.14171331 
3.14171521 
3.  U171R91 
3.14172598 
3.14173911 


(MESA  3ooooooo  KAPPA-  o.looo  DELTA  o.oooloo  VECTORL EMSTH  0.4o 

ALPHA  -o.ooo58  BETA  -0,17374  SAKHA  -0.17432 

REFLECT IOHFACTOR  0.0031537  3.1416335  TRAHSITFACT0Rl.oo3.H32  o-ooooool 


HEIGTH 

THETA 

£  KELLER 

2ETA 

DISTORTION  FUNCTION 

•loo. 000 

1.4835298 

I.00000000 

-o.oooo5 

2* 

1.00000000 

0 

0.00315371 

£1416335. 

-96.514 

1.4835298 

1.00000000 

-0.00006 

2* 

1.00000000 

0 

o.oo315371 

3.1416335ft 

-93.028 

1.4835298 

1.000000 21 

-o.oooo9 

2* 

Uoooooool 

0 

o.oo315371 

3il4l6335o 

-89.541 

1.4835296 

I.oooooo47 

-o.oool3 

3* 

1. 0000000 1 

0 

o.oo3l5371 

3.  1416335o 

-86.055 

1.4835299 

1.00000072 

-0.000  lB 

3’ 

I.0000000 2 

0 

o.oo 315371 

3.l4l6335o 

-82.569 

1.4835299 

1.00000145 

-o.ooo2  6 

3* 
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-0.000I6 

3' 

l.ol*9736 

o.oooooo28 

89.522 

1.5233233 

1.02732923 

-o.oool3 

3’ 

l.ol*9736 

0.000000 28 

91.645 

1.5*3233 

1.027  32923 

-o.ooolo 

29 

l.ol*9736 

o.oooooo23 

93.768 

1.5*3234 

l.o27 33o22 

-o*pooo8 

2 » 

l.ol*9736 

o.oooooo28 

95.891 

1.5*3234 

l.o27  33o22 

-o.oooo7 

2* 

l.ol*9737 

0. oooooo20 

98.0H 

1.5283234 

l.o27331 3o 

-0.00006 

29 

l.ol*9737 

o.oocooo28 

loo. 137 

1.5283234 

1.027331 3o 

-o.oooo4 

2 9 

l.ol*9737 

0* oooooo26 

-a? 


®*EGA  3oooooao  KAPPA  o.looo  DELTA  o.oolooo  VECTORLENGTH  o.4o 
REFLECilCt.FACTOR  0.00I0OI5  3.l427fto6  TRARSITFACTOR  1. 0021499  0.00000I9 

ALPHA  -0.00146  BETA  -0.68292  GAIVA  -o.  611438 


HEIGTN 

THETA 

E  KELLER 

2ETA 

DISTORTION  FUNCTION 

-loo*ooo 

1.22173o5 

1,00000000 

-0, 00005 

2* 

l.ooooooo3 

o.ooooooo2 

o.oolo9155 

3.14278066 

-O3.I60 

1.2217305 

I.000000I8 

-0.0000O 

2’ 

I.00000006 

o.ooooooo4 

0.  oolo9155 

3. 14278068 

-86. 319 

1.22173o6 

1.00000051 

-0. 000I8 

r 

I.00000012 

0.00000008 

o.oolo9155 

3.  U278073 

-79.479 

1.22173o9 

1,00000121 

-0.  00035 

3* 

1.oooooo24 

0.000000I6 

0.  oolo9155 

3. 14278081 

-72.638 

1.2217314 

l,ooooo262 

-0.00070 

3* 

1.  5oqpoo48 

o.oooooo33 

0. oolo9155 

3.14278097 

-6*9. 7*>fT 

1.2217323 

l.ooooo539 

-0.  ool39 

3* 

I.00000095 

0.00000065 

o.oolo9155 

,3.14278129 

-58.953 

1.2217342 

l.oooolo83 

-0.00275 

4’ 

l.ooooolfi7 

0.00000128 

o.oolo9l55 

3.14278193 

-52.117 

1.2217378 

l.oooo2l6o 

-0.00545 

4’ 

I.00000371 

o.ooooo254 

0.00I09155 

3.14278318 

-45.277 

1.2217451 

1. 0000*1277 

-o.oloRl 

4’ 

1.00000734 

0. 00000 5o3 

0. 00I0915B 

3. 14278567 

-38.437 

1.2217592 

1 .  oooo84oO 

-o.o2l4l 

5’ 

l.ooool448 

0. 00000995 

0.00I0OI57 

3.14279099 

-31.587 

1.2217863 

1.00016351 

-0.  o4244 

6‘ 

I.00002851 

o.ooool964 

0.00I09158 

3.1428oo29 

-24.758 

1.2218369 

I.ooo31l82 

-o.o84lo 

8» 

1.00005575 

o.oooo3867 

0.  00lo9l6l 

3.14281931 

.-17.919 

1.2219265 

1.00057457 

-0.16664 

11* 

l.ooolo772 

0. oooo7564 

0. 00I09167 

3.14283628 

-II.083 

1.222o712 

1.00099924 

-o.33ol3 

17* 

I.ooo2o366 

0. oool4627 

0.00109177 

3.14292691 

-4.249 

1.2222735 

l.ool  59335 

-0.65386 

43* 

1.ooo37134 

o.ooo27727 

o.oolo9196 

3. 14305791 

2.582 

1.2225o58 

l.oo227636 

-0.77247 

7o* 

I.ool717o9 

o.ooo32427 

9.4o7 

1.2227194 

1.  oo29o5o2 

-0.39034 

2o* 

I.ool9o784 

o.ooo17314 

16.229 

1.2228791 

1.00.337591 

-0. 19732 

12* 

I.0020I887 

0.00009090 

23.o48 

1.2229813 

l.oo367713 

-0.09978 

8» 

l.oo2o7975 

0. oooo475& 

29.865 

1.223o4ol 

1.00385085 

-o.o5<>46 

V 

1.00211192 

0.00002516 

36.681 

1.223o721 

1.oo39451o 

-0.02553 

V 

I.00212857 

■0.0000I370 

43.406 

1. 223o888 

1.00399455 

-0.01291 

5* 

1. oo213?lo 

0.00000787 

5o.311 

1.223o974 

1.oo4o2oo4 

-0. 00653 

4’ 

l.oo2l4l44 

0.00000-191 

57.126 

1. 22:ilol9 

I.oo4o33o5 

-0.  oo33o 

V 

1.oo214364 

0. 00000 34o 

63. 0<lo 

1.2231o4l 

I.oo4ol967 

-0.  ool  67 

V 

l.oo2l4475 

0. ooooo264 

7o.755 

1.2231o52 

I.oo4o43o3 

-0.00085 

3’ 

1.00214532 

0. noooo226 

77.5B9 

1.2231o58 

I.oo4o4472 

*o.ooo43 

3* 

I.oo2l456o 

0.  ooooo2o7 , 

84.384 

1.2231o6l 

I.oo4o4559 

-0.  ooo22 

3’ 

1. oo214575 

0.00000I97 

91.19ft 

1. 2231o62 

1.oo4o46o3 

-0.  oootl 

2* 

I.00214582 

0.00000I92 

98.0W 

1. 2231o63 

I.oo4o4624 

-0. 00006 

r 

I.002U586 

0.00000I89 

lo-i.827 

1.2231o64 

1.  oo4o4635 

-o.oooo3 

V 

1.oo214587 

0.00000I88 

■iU 


0HE6A  3ooooooo  KAPPA  o.looo  OELTA  o.oolooo  VECT0RLEN6TH  o.4o 
ALPHA  -0.00594  BETA  -0.16846  GANNA  -o.1744o 
KFIECTIONFACTOR  0.0336455  3.l42ool6  TRANSI TF ACTOR  l.o352J31  o.ooool36 


NEIGTH 

THETA 

E  KELLER 

ZCTA 

DISTORTION  FUNCTION 

-loo. 000 

1.4835298 

I.00000000 

-o.oooo5 

2* 

l.ooooooo4 

o-oooooool 

o.‘o336455o 

3.l42ool57 

-96.514 

1.4835299 

l.oooool45 

-0.00006 

2* 

1* 00000006 

0. 0000000 1 

o.o336t55o 

3.  142oo157 

-93.038 

1.48353ol 

I.00000  316 

-o.oooo9 

r 

l.ooooooo9 

0.00000001 

o.o3364551 

3.l4a>ol58 

■89.541 

1.'48353o3 

1.ooooo564 

-o.oool3 

y 

Uooooool2 

o.ooooooo2 

o.o3364551 

3.l42ool58 

-86.055 

1.48353o6 

l.ooooo931 

-0.000 18 

3* 

I.000000I8 

o.ooooooo3 

o.o3364551 

3.l42ool59 

■82.569 

1.483531o 

i:’ooool397 

-o.ooo26 

3’ 

l.oooooo25 

o.ooooooo4 

o.o3364551 

3,l42ool6l 

-79.o83 

1.4835316 

I.oooo21o7 

-0.000 37 

3* 

l.oooooo36 

0-00000006 

o.o3364551 

X I42ool62 

-75.597 

£4835325 

l.ooooSlU 

-0.00052 

3* 

1. 000000 5o 

o.ooooooo9 

o.o3364552 

3.  l42ool65 

■72.Ho 

1.4835338 

I.oooo456o 

-0.00074 

3* 

1.  oooooo72 

o.ooooool3 

o.o3364553 

3.1i2ool68 

-68.624 

1.4835355 

U00006569 

-0.00 lo 5 

3* 

Uooooolol 

o.ooooool8 

o.o3364554 

3.l42ool73 

-65.138 

1.483538o 

l.oooo94l6 

-o.ool48 

3* 

1. 00000 144 

0.00000025 

o.o3364555 

3.'l42ool8l 

-61.652 

1.4835415 

l.oool3439 

-o.oo21o 

3* 

1. 00000  2o3 

o.oooooo36 

0.03364557 

3.l42ool91 

-58:167 

1.4835465 

1."ooo19156 

-0.00298 

4* 

1.00000289 

0. 00000051 

o.o336456o 

3.142oo2o6 

-54.681 

1:4835535 

l.ooo27226 

-o.oo422 

4* 

1.ooooo4o9 

o.oooooo72 

o.o3364564 

3.l42oo227 

-51.196 

1.4835635 

1.  ooo38667 

-0.00998 

4* 

Uooooo579 

0.00000 lol 

o.o336457o 

3.l42oo257 

-47.711 

1.4835775 

1.ooo54775 

*o.oo847 

4* 

I.00000820 

o.oooool43 

o.'o3364570 

3.l42oo  299 

-44.227 

1.4835973 

l.ooo775ol 

-o.ol2oo 

5* 

I.0000II6I 

0. 00000  2o3 

o:o3364589 

3.l42oo359 

-4o.743 

1.4836251 

l.oolo94l7 

-0.0 17  00 

5* 

l.ooool643 

0.00000287 

o.o33646o6 

3.142oo443 

.37.261 

1.4836639 

1.oo15415o 

-o.o24o9 

5* 

I.oooo2323 

o.ooooo4o6 

0.03364629 

3.1421oo562 

-33.78o 

1.4837181 

1.oo216533 

-o.o34l2 

6’ 

1.0000 3282 

o.ooooo575 

o.o336466l 

3,l42oo731 

•3o»3ol 

1:4837931 

I.oo3o2975 

^>.<>4831 

6 ’ 

1.oooo4632 

o.ooooo8l3 

o.o33647o6 

3.l42oo968 

-26.825 

1.4838958 

1.oo42171o 

-0.06839 

7’ 

1.oooo6524 

o.ooooll47 

o.o336477o 

3.142o13o4 

-23.354 

1.484o348 

1.oo5828o9 

-0.09678 

8> 

1-00009 169 

0.0000I618 

o.o3364859 

3.142o1774 

-19.888 

1.4842197 

1.oo797825 

-0.13687 

lo’ 

l.ooo 12844 

o.oooo2278 

o.o3364982 

3.  142o2433 

.16.429 

1.4844599 

1.o1o787o5 

-0.193i2 

U* 

Uoool79l6 

0.0000  3197 

o.o3365153 

3.l42o3352 

.12.980 

1.4847631 

1.o14353Bo 

-0.27  3o9 

14’ 

l.ooo2485o 

o.oooo4472 

o.o33653B6 

3.142o462B 

-9.5*3 

1.4851319 

1.01872592 

-o.3851o 

19* 

Uooo34218 

o-oooo6227 

o.o33657o2 

3.14  2o636  3 

-6.12o 

1.4855610 

Lo2386o98 

-0.54226 

3o* 

1.ooo46699 

0.00008623 

o.o3366l21 

3.W208779 

-2.715 

l.486o358 

1.0 296o 236 

-0.76225 

67* 

1*ooo63o42 

0-00011858 

o.o3366671 

3.14212014 

0.672 

1.4865327 

1.03568157 

-o.935o5 

269' 

1.034 51239 

o.oool4765 

4;‘o38 

i:487o242 

l.o4l?652B 

-0.66777 

45’ 

I.o347o919 

o.ooolll77 

7.365 

1.4874842 

Uo47524l2 

-0-47783 

25' 

1.o3489996 

0.00008521 

1o.714 

1.4878934 

1.o527oo12 

-0.34254 

17* 

1.o3497  39o 

0.00006568 

14.026 

1.4882415 

Uo57l44o2 

-0^24596 

13* 

I.o35o99o7 

o.oooo514o 

17.324 

1.4885267 

I.0608I 343 

-0.17685 

11* 

1.  o35122l8 

o.oooo4loo 

2o.6l2 

1.4887534 

l.o6374859 

-0.12731 

9* 

1.o3516863 

0.0000 3344 

23.89o 

1.4889294 

I.0660 37  39 

-0.09173 

8’ 

1.o353o266 

o.oooo2795 

27.161 

I.4890635 

I.06778825 

o.o66l4 

7* 

1.o3522748 

o.oooo2398 

3^426 

1.4891642 

I.o69lo75o 

-o.o4771 

6’ 

1.03524554 

o»oooo211o 

33.688 

1.4892391 

I.o7oo9o59 

•o.o 344 3 

6’ 

1.o3525866 

o.ooool9o2 

36:947 

1.4892944 

U07081725 

-o.o2486 

5* 

l.o35268 18 

o.ooool752 

4o.2o3 

1.489335o 

l.o7135o5B 

o.ol795 

V 

l.o35275o7 

o-ooool643 

43.458 

1.4893646 

Uo7174o8o 

-o.o1296 

5* 

1.  o3528oo6 

0.0000I565 

46.712 

1.4892662 

Uo72o2512 

o.oo936 

4’ 

Uo3528367 

o.ooool5'7 

49.‘964 

1.4894ol8 

1.07223172 

-0.00676 

4* 

Uo3526626 

o.ooool46 6 

53.217 

1.4894132 

1.07230193 

-o.oo488 

4’ 

l.o35288l7 

o.ooool436 

56.46B 

1.4894215 

l.o7249o74 

-o.oo353 

4» 

1.03520953 

o-ooool4l5 

59.72o 

1:4894274 

1.07256934 

-o.oo255 

4* 

1.o3529o52 

o.ooool4oo 

62.971 

U4894317 

1.07262652 

-o.ool84 

3* 

1.o3529124 

o#ooool3B9 

66.222 

1.4894349 

1.07266767 

-0.00 133 

3' 

1.03529175 

o.ooool38l 

69.473 

1:4894371 

1.07269732 

0.00096 

3* 

1.03529213 

o-oooo  137  5 

72.723 

1.4894388 

l.o727191o 

-0.00069 

3* 

l.o3529239 

o.ooool37o 

75.974 

1.4894399 

l.o7273l49 

-o.ooo5o 

3* 

1.03529258 

o.ooool367 

79.225 

1.48944o8 

f.o7  2746oo 

-0.000  36 

3* 

1.03529273 

o.ooool365 

82.476 

1. 4894414 

1. o72754l6 

0.000  26 

3* 

1.03529283 

o.ooool363 

85.726 

1.4894419 

1.07275992 

0.000 19 

3’ 

l.o352929o 

o.ooool363 

88.977, 

1.4894422 

1.o7276415 

o.oool4 

3* 

1.03529295 

o.ooooI36l 

92.227 

95.478 

98.728 

lol.979 


1*4894424  Lo727672o  khoooIo 

1.4894426  1.o727696o  -o.oooo7 

1.4894427  l.o7277U3  -0.00005 

1.4894420  1.07277231  -o.oooo4 


2*  l.o3529299 

29  l.o 35293o  2 
2*  1.o35293o4 

2*  Uo35293o5 


o.ooool36l 
o.oooo136o 
0.0000 136o 
o*ooool36o 


*fbo 


mt>  '• 
tl 
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OMEGA  3ooooooo  KAPPA  o.looo  DELTA  o.oolooo  VECTORLENGTH  o.5o 
1PHA  -0.01357  BETA  <o.o7372  GAMMA  -0.0872B 
REFLECTIONFACTOR  o.l32l327  3.l4l8ol3  TRANS! TF ACTOR  1.1843669  oioooo323 


HEIGTH 

THETA 

E  KELLER 

ZETA 

DISTORTION  FUNCTION 

-loo. 000 

1.5271629 

I.00000000 

-0.0000  5 

2* 

l.ooooooo4 

0 

0.18343274 

3.  l4l8ol2B 

-97.819 

1.5271631 

1. 00000 29o 

-0-00006 

V 

l.ooooooo6 

0 

0.18343275 

3.l4l3ol2S 

-95.638 

1.5271632 

I.00000580 

-o.oooo7 

V 

l.ooooooo7 

0 

0.18343275 

3.  l4l80129 

-93.457 

1.5271631 

l.ooooll7o 

-o.oooo9 

2’ 

l.ooooooo9 

0. 0000000 1 

0.18243275 

3.l4l8ol29 

-91.276 

1.5271637 

l.ooool799 

-o.oooll 

2* 

l.ooooooll 

o.oooooool 

0.18243275 

3.l4l8ol29 

-89.095 

1. 527164o 

1.  oooo2442 

-0.000U 

3> 

l.ooooool3 

0. 0000000 1 

0.18243276 

3.l4l8ol29 

-86.914 

1.5271644 

l.oooo3321 

-0.000 17 

3* 

1.00000017 

o.oooooool 

0.18243277 

3. 14  l80l  3o 

-84.733 

1.5271649 

1. oooo4398 

-o.ooo21 

3* 

I.000000 21 

o.oooooool 

0.18343277 

3.l4l8ol3o 

-82.552 

1.5271654 

1.oooo5671 

-o*ooo-6 

3’ 

1.00000026 

o.ooooooo2 

0.18243273 

3.l4l8ol31 

Jo.  372 

1.5271661 

l.oooo7336 

-o.ooo32 

.  3’ 

l.oooooo32 

o.ooooooo3 

0.18343279 

3.  l4l3ol31 

-78.191 

1.527167o 

l.oooo9 Sol 

-o.ooo4o 

3’ 

l.oooooo4o 

o.ooooooo4 

0.18243281 

3. I4l80131 

-76.010 

1.5271681 

1.ooo1194© 

-o.ooo5o 

3* 

1. 000000  5o 

o.ooooooo4 

0.18243283 

3.l4l8ol33 

-73.829 

1.5271695 

I.oool5o75 

•0.00062 

3* 

I.00000061 

0.00000005 

0. 18243285 

3,l4l80133 

-71.649 

1.5271713 

I.oool9o91 

-0.00077 

3* 

l.oooooo77 

o.ooooooo7 

0.182432B8 

3.l4l8ol35 

-69.468 

1.5271734 

1.ooo23986 

-0-00096 

3* 

I.00000096 

0.00000008 

0.18343291 

3.l4l80136 

-67.2BS 

1.5271761 

I.ooo3ol64 

-o.ool2o 

3* 

l.oooooll9 

0. 000000 lo 

0.18213293 

3.l4l8ol39 

-65.1o7 

1.5271794 

1.ooo378o5 

-0.00 1^9 

3* 

l.oooool48 

o.ooooool3 

0.1824 33oo 

3.l4l8ol4l 

-62.927 

1.5271835 

1;ooo47216 

0. oolS5 

3r 

l.oooool84 

0.00000016 

0. 1834 33o7 

3.l4l8oi44 

-6o.747 

1.5271887 

I.000 59o82 

-o.oo23o 

3* 

l.ooooo228 

0.  000000  2o 

0.18243315 

3.  l4l8ol43 

-58.568 

1.5271951 

1.ooo73697 

-0.00  23  6 

4* 

l.ooooo283 

0. 00000025 

0. 18243325 

3.l4l8ol53 

-56.388 

1.527 2o3o 

1.ooo91851 

-o-oo356 

4* 

l.ooooo353 

o.oooooo3l 

0.18243338 

3.l4l8ol59 

-54.2o9 

1.5272128 

1.oo11453B 

-o.oo442 

V 

.  l.oooooi^B 

0.000000 38 

0.18243354 

3.  l4l8ol66 

-52.031 

1.5272251 

l.ool4264o 

-o.oo55o 

4* 

1.00000545 

o.oooooo48 

0.18243373 

Xl4l8ol76 

-49.853 

U527 24o2 

I.ool77468 

-0.00684 

V 

1.00000678 

0.00000059 

0. 18243397 

3.l4l8ol87 

47.676 

1.5272589 

I.oo22o597 

-0.00B50 

4’ 

1.ooooo342 

0.  00000074 

0. 18243427 

3.14 180  2ol 

45.5oo 

1.5272822 

1.oo274347 

-o-olo57 

4* 

l.oooolo46 

0.00000092 

0.18243464 

3.l4l8o219 

43.325 

1.5273110 

l.oo  34o  646 

-0.01314 

5* 

l.oooo  1299 

o.oooool!3 

0.18243511 

3,l4l80242 

41.151 

1.5273466 

1.oo422735 

-0-01632 

59 

l.ooool6l4 

o.oooool4l 

0.1824356B 

3.14  l8o269 

-38.979 

1. 527394 

1.oo524313 

-o.o2o2fl 

5* 

l.oooo  2oo3 

0.00000175 

o.l8243639 

3.  l4l8o3o3 

-36.8lo 

1.5274446 

l.oo64984o 

-o.o252o 

5* 

l.oooo 248 5 

o.ooooo2l8 

0.18243727 

3.  l4l3o346 

.34.643 

1.5275110 

1.oo8o4415 

-o*o313o 

6’ 

l.oooo  3o82 

0.00000  27  0 

0.182438 36 

3.l4l8o398 

-32.479 

1.5275925 

1.oo994472 

-0.0 388 6 

6* 

l.oooo 382o 

0.00000  335 

0. 18243970 

3.  l4l8o463 

-So. 319 

1.5276919 

1.o122762B 

-o.o48?2 

6 ’ 

1.oooo4729 

o.ooooo4l5 

0. 18244136 

3.l4l8o543 

-28.165 

1. 5Z78l3o 

1.o1512B47 

-o*o9982 

7* 

1.oooo5849 

o.ooooo5l4 

o.l824434l 

3,l4l8o642 

-26.0I6 

1.5279595 

I.ol86oo27 

-o-o74l5 

V 

l.oooo7226 

0.00000636 

0.13244592 

3.l4l8o765 

-23.875 

1.5281358 

1.o2281211 

-o.o9186 

8* 

l.oooo89l4 

0.00000787 

0.  l82449oo 

3.l4l8o915 

-21.743 

1.5283464 

1.o2788791 

-0.11369 

9* 

l.ooolo976 

0.00000971 

0.1824  5276 

3. l4l3io99 

-19.621 

1. 5285960 

1.o3396828 

-o.l4o56 

lo’ 

l.oool34^ 

o*ooooll97 

0.18245734 

3.14181325 

-17.512 

1.5288887 

1. o4ll9373 

-0.1735/ 

ll1 

I.000I6526 

o.ooool472 

0.182462C9 

3.  l4l3l6ol 

-15.417 

1.5292284 

1.o497o31o 

-0. 2l402 

12* 

l.ooo  2ol96 

0.0000 l3o? 

0.182I6958 

3.l4l8l935 

-13.339 

1.5296173 

1.o596196o 

-0.26345 

14  * 

1.ooo24592 

o.oooo2211 

o.l82l776o 

3.l4l8234o 

-11.381 

1.53oo562 

1.o71o3852 

-0.32366 

16* 

1.ooo29829 

0.00002699 

0.18248715 

3.14182827 

-9.244 

1.53o5438 

1.o8401992 

-0.39676 

V 

l.ooo  36o  21 

0.0000  3282 

0.18219845 

3.l4l834l0 

-7.232 

1.531o761 

1.o9854817 

-0.48519 

25* 

1.ooo43284 

o.oooo  39 '6 

O 

. 

OO 

►- 

O 

3.ldl84io5 

-5.247 

1.53l647o 

1.11457253 

-0.59175 

35/ 

l.ooo51737 

o.oooo4797 

0.18252712 

3.14184925 

-3.290 

1.5322477 

1.13194445 

-0.71966 

55’ 

1.  ooo6l487 

o.oooo576l 

o.l8254491 

3.14185889 

-1.363 

1.5328681 

1.15o464i8 

-0.87260 

133* 

l.ooo7264o 

0.00006886 

0.13256525 

3.  l4l87ol4 

o.533 

1.5331968 

1.1698622o 

-o.948o8 

316* 

1.18343979 

0.00008378 

2.398 

1.5341226 

1.18982657 

-0.78680 

76' 

1.18357666 

o.oooo7565 

4.231 

1.5347348 

1. 21oo3115 

-0.6550I 

43’ 

1.18369365 

o.oooo6884 

6.o34 

1.5353243 

1.23ol44l7 

-0.54696 

3o’ 

1.18379342 

0.  oooo63l4 

7.8o7 

1.5358837 

1.24985871 

-o*4^8o9 

24 » 

1.18387334 

o.oooo5837 

9.552 

1.5364o76 

1.2689o352 

-0.38473 

19* 

1.18395o52 

o.oooo5437 

11.271 

1.5368925 

1.287o5825 

-0.32396 

16’ 

l.l84oll89 

0.0000 5 loo 

12.966 

1.5373371 

1. 3o4l6l48 

-0*2/345 

14’ 

I.l84o64ol 

o.oooo43l8 

14.639 

1.53774o6 

1.32008586 

-o.2313i 

13’ 

1. 1 84 1 08  31 

o.oooo4579 

16.291 

1.53Blo43 

1.33477258 

•o.l96lo 

12’ 

1. 18414599 

o.oooo4379 

•f  2)1 


17.926  1.5384299  i.3482o196  -0.16653  11*.  1.18417M  o.oooo43o9 

19.544  1.5387196  1.36o38l3o  -0.14165  lo’  l.l842o53t  o.'oooo4o65 

21.147  1.5389762  1. 371352o2  -o.12o67  9*  1.18422061  0.00003943 

22,738  1.5392o26  1.38u8o13  -o.lo292  8'  1.18421845  o.'oooo3B39 

24.317  1.5394ol4  1.38990067  -0.08788  8*  i.l842654o  o.oooo3751 

25.887  1.5395756  1.39768583  -o.o7512  7’  1.18427987  o.oooo3676 

27.448  1.5397279  1.4o4538o5  -o.o6426  7’  1.18429226  o.oooo36l2 

29.00I  1.53986o6  1.4lo56564  -o.o55o2  .  7’  l.l843o2B6  o.oooo3558 

3o.547  1.5399762  1.41585447  -o.o47l4  6*  1.18431193  o.oooo3511 

32.o88  1.54oo765  1.42o47879  -o.o4o4o  6*  l.l843197o  o.oooo3471 


OHEGA  3ooooooo  KAPPA  o.looo  OELTA  o.oloooo  VECTORLENGTH  o.4o 
REfLECTIOHFACTOP.  o.oll4637  3.1535584  TRANSI TFACTOR  1.o222884  o.oool9?-4 

ALPHA  -o.ol4fl7  BETA  -o.6725<>  GAMA  -o.68?l5 


HEI3TH 

THETA 

£  KELLER  ZETA 

DISTORTION  FUNCTION 

-loo.  000 

1.22173o5 

I.00000000  .0.00005 

2f 

l.ooooooDl 

o.oooooo21 

0. 01146366 

3. 1 5355860 

-93. i6o 

1.2217311 

I.00000 177  -o.ooooQ 

2* 

I.0000006I 

0.  oooooo42 

o.oll46367 

3.15355881 

-86.319 

1.2217323 

1.00000529  -o.noolfl 

3’ 

l.oooool21 

0.00000083 

o.oll46367 

3. 15355922 

-79.479 

1.2217347 

l.ooool226  -0.00035 

3* 

l.ooooo24o 

o.oooool&5 

o.oll46369 

3.15356oo4 

-72.639 

1.2217394 

1 .  oooo2  6o7  -0. 00070 

3’ 

l.ooooo476 

0.  ooooo327 

0.01146371 

3.15356166 

-65. 798 

1.2217407 

1.oooo5342  -0.00139 

3* 

l.ooooo042 

0.  ooooo648 

0. 01146377 

3.15356487 

-58.958 

1.2217672 

l.ooolo751  -0.00275 

4» 

l,oooolB66 

0. 00001284 

0. oil 4 6387 

3. 15357123 

-52.119 

1. 22l0o36 

I.ooo2l43o  -0.005/I5 

4* 

I.00003695 

0,  oooo2543 

0.  oll464o8 

3. 15358382 

-45.279 

1.2210753 

1.  ooo42431  -0.0I0O0 

4* 

l.oooo731o 

o,oooo5o34 

0.  oil 4 64  50 

3.1536o873 

-30.442 

1.222ol5o 

1.000^3426  -o. o2l4o 

5* 

1.ooo14434 

0.00009956 

0.01146531 

3. 15365796 

-31.6o7 

1.2222036 

l.ool623o5  -o.o424o 

6* 

1.ooo284oo 

0.000I9653 

0.  oll46  692 

3. 15375493 

-24.777 

1.2227052 

I.oo3o9919  -0. 08304 

8» 

l.ooo555oo 

0.  ooo38646 

0,  oll47oo2 

3. 15394486 

-17.956 

1.2236737 

1. oo5724l6  -o.l66o3 

11* 

l.oolo?o79 

0.  ooo7545o 

0.01147594 

3.15431289 

-11.152 

1.2251o99 

1.oo99953o  -0.32784 

17’ 

1.oo2o19^4 

o.ool45386 

0. oil 48 681 

3.155ol226 

-4.375 

1.2271216 

l.ol 6o3755  -0.64562 

42* 

1.oo366B49 

0. 00273994 

0. oil 5o571 

3. 15629832 

2.364 

1.  229444c 

1.0231  oo44  -0.7O950 

77* 

I.ol773o82 

o.oo344#  6  6 

9.o59 

1.2316o17 

1.02974793  -o.4o419 

2o> 

1.01972575 

o.oo194228 

15.713 

1.2332435 

l.o34B6225  -0.20777 

\T 

1.o2o89?56 

0.00III685 

22.337 

1.2343160 

l.o3u 22992  -0.10713 

9’ 

1.02154938 

0. 00067622 

20. 9<lo 

1.2340497 

l.o4o2295o  -0.05535 

V 

1.o219oo36 

0.  ooo44437 

35.532 

1.2333o23 

1.o4134545  -o.o?.863 

6* 

I.2208596 

0.  ooo3233o 

42.116 

1.2354920 

l.o4l94694  -o.o14B2 

5’ 

1.0221 831 4 

0.  ooo26o32 

40.697 

1.2355923 

1. 04226513  -0.0076B 

4’ 

1.02223377 

0.  ooo22762 

55.277 

1.2356440 

1. 04243175  -0. 00308 

4' 

l.o2226oo7 

o.ooo21o67 

61.055 

1.2356722 

1.o4251B56  -0.00206 

3* 

1.02227372 

o.ooo2ol88 

68.433 

1.2356064 

l.o4256365  -0.00I07 

V 

1.o2228o79 

o.ooo19733 

75.olo 

1.2356937 

1.o425S7o6  -0.00055 

y 

1.02228446 

o.ooo19497 

81.5H7 

1.2356975 

1.o4259919  -0.00029 

3* 

1.02228636 

0.  ooo19374 

08.165 

1.23569 93 

1.o426o5-16  -o.ooo!5 

3’ 

1.02228734 

o.ooo19311 

94.742 

1.2357005 

l.o4  260872  -0.00008 

2’ 

I.02228785 

o.ooo19278 

I0I.319 

1.2357011 

l.o426lodl  -o.oooo4 

2* 

1.02228811 

0.  oool926l 

CHEGA  Sooooooo  KAPPA  o.looo  CELIA  o.oloooo  VECTORLEKGTH  o.Go 
ALPHA  -o.oi62n  BETA  -o.2!6o3  GAMMA  .0.26236 
REFLECTIONFACTOR  o.  1002735  3.1<l75*>71  TRAKSI TFACTOR  1.2l8o942  o.oolo271 


HEIGTH 

THETA 

E  KELLER  ZETA 

DISTORTION  FUNCTION 

-loo.ooo 

I.4398966 

I.00000000  -0.00005 

V 

l.oooooo42 

o.ooooooll 

0.19927363 

3.l475972o 

-96.0(14 

1.43*18974 

I.00000622  -0.00007 

V 

l.oooooo63 

0.00000016 

0.19927367 

3.14759725 

-92.160 

1.4398986 

1.00001552  -o.ooolo 

V 

1. 00000093 

0.00000025 

0.19927373 

3.14759734 

-08.253 

1.4399oo4 

1.00002920  -0.00015 

3* 

I.00000I37 

o.oooooo36 

0.19927382 

3.14759745 

-84.337 

1.4399o3o 

1. oooo4952  -0.00022 

3* 

l.ooooo2o3 

0. oooooo54 

0.19927395 

3.14759763 

-0o.421 

1.4399o7o 

I.oooo79‘l9  -0.00032 

V 

l.ooooo3ol 

o.oooooo79 

0.19927415 

3.14759708 

-76.506 

1.4399127 

1.00012388  -o.ooo48 

3* 

1.  ooooo445 

0.00000II7 

0.19927446 

3.14759826 

-72.591 

1.4399213 

I.000I8952  -0.00070 

3* 

1.00000658 

o.oooool73 

0.19927486 

3. 14759882 

-68.676 

1.439934o 

1,00028669  -0. oolo4 

3* 

1.ooooo974 

0. 00000256 

0.19927549 

3.14759964 

-64.761 

1.4399527 

I.ooo43oo5  -0.00I54 

3* 

l.ooool44o 

0.00000378 

0.19927642 

3. 14760087 

-6o.B47 

1.43998o3 

l.ooo64217  -0.00228  . 

3* 

l.oooo2129 

0.00000559 

0.19927779 

3.l476o268 

-56.934 

1.44oo212 

I.00095539  -0.00337 

4* 

I.oooo3l49 

0.00000826 

0.19927982 

3.l476o535 

-53.021 

1.44oo8l4 

1.00141786  -0.00498 

4* 

l.oooo4654 

o.ooool222 

0.19928282 

3. l476o931 

-49.111 

1.44ol7ol 

I.oo2o996l  -0.00736 

4* 

I.00006877 

0, 00001806^ 

0.19928725 

3. 14761 515 

-45. 2o4 

1.44o3oo4 

I.oo31o373  -0.0I089 

4* 

I.000I0I56 

o.oooo2668 

0.19929378 

3.14762377 

-4l.3oo 

1.44 o4915 

I.00437867  -0.0I608 

5’ 

I.000H985 

o.oooo3939 

o.1993o341 

3.14763648 

-37. 4o2 

1.44o77o3 

1.0067:1871  -0.02375 

5* 

I.ooo22o85 

0.000058H 

0.19931756 

3.14765520 

-33.512 

1.4411/45 

I.00988720  -o.o35o4 

6’ 

l.ooo32402 

0.0000856I 

0. 19933830 

3.14768270 

-29.634 

1.4417552 

l.ol44448o  -0.05164 

V 

l.ooo476R3 

0. 000I2588 

0.19936857 

3.14772297 

-25.774 

1.4425787 

1.020978 63  -0.07597 

V 

I.ooo6q724 

0.  oool8459 

0.19941249 

3.14778168 

-21.938 

1.4*137254 

1.o3o21735  -0.11150 

9* 

l.oolol435 

0.  ooo26964 

0.19947568 

3.14786673 

-18.136 

1.4452827 

l.o*t 3o3478  -0. 163o7 

lo* 

l.ool46534 

o.ooo39t74 

0.19956555 

3.14798883 

-14. 38o 

1.4473292 

1.06036882  -o.2374o 

13* 

I.oo2o0688 

0.00056500 

0.  1996914o 

3.l4&l621o 

-lo. 686 

1.4499082 

1.0830*1781  -0.34350 

17* 

1.oo296392 

0. 00080709 

0.19986418 

3.  l484o4l8 

-7. 068 

1.45299*84 

1.11152834  -0.49323 

26* 

1. oo4l2586 

0. ooll39ol 

0. 2ooo9572 

3.l48736lo 

-3. 542 

1.4564957 

1.14561736  -0.70174 

51* 

1.oo564o35 

o.ool584l8 

0.20039752 

3.14918127 

-0. 12o 

1. 46o2227 

1.18431532  -0.98803 

316* 

1.  o2921o50 

0. oo2p5835 

0. 2o5o0445 

3.14965544 

3.19o 

1,4639666 

1. 2259o34l  -0.72687 

57' 

1.21072536 

0.00213829 

6.389 

1.4675295 

1.26827008  -0.32788 

29* 

1.21253935 

o.oo184955 

9-401 

1.47o7663 

1.30939188  -0.38746 

2o* 

1.21389978 

o.ool  6394o 

12.477 

1.4735978 

1.34759798  -0.28716 

15' 

1.21401828 

0.00148572 

15.389 

1.4760019 

1.38182917  -0.21463 

12' 

1.21568173 

0.00I372&I 

18.228 

1.4779975 

1.41158843  -0.16157 

lo' 

1.21625571 

o.ool28875 

21.008 

1.4796258 

1.43683629  -0.12236 

q* 

1.21668091 

o.ool226l3 

23.739 

1.48o9377 

1.4578.4183  -0.09311 

?.9 

1.2l7ol72o 

0.00II7908 

26.432 

1.4819846 

1. 475o4975  -0.07114 

7' 

1.21726694 

o.ooll4351 

29.092 

1. 4828141 

1. 481.97595  -0.05452 

V 

1.21745759 

0.  oolll648 

31.729 

1. 4P.3468o 

1.50013965  -o.o4l88 

6’ 

1.2176o356 

0.00I09588 

34.345 

1.4839814 

1.5o9o2196  -0.0327.4 

6’ 

1.2177155^ 

0.00I080I0 

36.  <>16 

1.4843832 

1.516o4795  -0.02*186 

.  5' 

1.217Sol75 

o.ool  06800 

39.535 

1.4846971 

1.52150o82  -0.01919 

5' 

1.21786813 

0.06105869 

42.115 

1.4849417 

1.52592216  -o.ol482 

5' 

1.21791934 

o.ool  051 52 

44. 688 

1.4851322 

1.52931964  -0.01146 

5' 

1.21795888 

0.00104599 

47.254 

1. 48528o4 

1.33197262  -0.00887 

4* 

1.21798944 

o.ool  o4l72 

49.817 

1.4853955 

1.534o4oR9  -0.00686 

4’ 

1.2l8ol3o8 

o.oolo3842 

52.376 

1.4854850 

1.53565128  -0.00531 

4’ 

1.2l8o3l36 

0.00I03586 

54.932 

1.48555*14 

1.5369o371  -o.oo4ll 

4* 

1.218o4552 

o,oolo3389 

57.486 

1. 4856o83 

1.53787734  -0.00319 

4’ 

1. 2l8o5647 

o,oolo3236 

60.039 

K 4856501 

1.33863285  -0.00247 

4' 

1. 2l8o6497 

o,oolo31l8 

62.59° 

1.4856826 

1.53922oo6  -0.00I91 

3* 

1.218o7155 

o,oolo3o26 

65.  l4o 

1.4857o77 

1.53967570  -o.ool48 

3’ 

1. 2l8o7664 

0,  ool  02954 

67.69° 

1.4857272 

1.5*loo2963  J0.00II5 

3* 

1.2l8o8o59 

o,ool  o2899 

7o.239 

1.4857423 

1.34o3o342  -0.00089 

3* 

1.2l8o8365 

o.oolo2857 

72.787 

1.48575*11 

1.54o516l4  -0.00069 

3’ 

1.2l8o86o2 

0.  oolo2P24 

75.336 

1.  <1857632 

1.5*lo68l29  -0.00053 

3* 

I.21808785 

o.oolo2798 

77.084 

1. 4857702 

1.3*lo8o936  -o.ooo4l 

3’ 

1.218o8027 

o.oolo2779 

8o.431 

1.4857757 

1.54o9o(’45  -o.ooo32 

3* 

l. 2l8o9o3C 

o.ool 02763 

82.979 

1.4857799 

1.54o98532  .0.00025 

3* 

1.21C00123 

O.OOl  02751 

85.526 

1.4857832 

1.54lo45ol  -0.000I9 

3* 

1.21809189 

0.00102742 

88.074 

1.4857857 

1.5‘Uo9o?9  -0.00015 

3* 

1. 21809241 

0.  oolo?735 

9o.  621 

1.4857877 

1.54 1127o3  -0.00012 

2* 

1.218092R1 

O.OOl  02729 

93.168 

1.4857893 

1.54115489  -0.00009 

2* 

1.21809312 

0.  *0102725 

95.715 

1.48579o4 

1.54117599  -0.00007 

2* 

1.21809336 

0.00102721 

98.262 

1.4857914 

1.54119276  -0.00005 

2* 

1.21809354 

0.00102719 

I00.80O 

1.4857921 

1.54l2o588  -o.oooo4 

2* 

1.21809369 

o.ool  o271 7 

'/sr 


GHEjA  3ooooooo  KAPPA  o.  looo  DELTA  o.  looooo  VECTORLEN *3TH  o.4o 
REFLECT  t  ORFACTOR  o,240o866  3.2699134  TRANS  I T  FACTOR  1.4o95337  o.o2969?o 

ALPHA  -0.18937  BETA  -o.32flo7  GAMA  -0.71744 


HE!  3TH 

THETA 

E  KELLER  ZETA 

DISTORTION'  FUNCTION 

-loo.  000 

1.22173o5 

I.00000000  -0,00005 

2* 

1. 00000 3oo 

0. ooooo215 

0.24908735 

3.26991554 

-93.l6o 

1.221736o 

I.0000I629  -0.00009 

2* 

1.ooooo594 

o.ooooo426 

0. 24908808 

3.26991766 

-86. 319 . 

1.2217471 

1 .  oooo48  60  -0. 000 18 

3* 

I.0000II77 

0. 00000845 

0. 24908959 

3.26992184 

-79. '179' 

1.22176139 

l.oooll263  -0.00035 

3* 

1.00002333 

o.ooool673 

0. 24oo924l 

3.26993ol3 

-72. 64o 

1. 2210122 

1. ooo23952  -0. 00070 

3* 

1. oooo4623 

o.oooo3317 

o.249o98ll 

3.26994656 

-65.80I 

I.2218979 

1.ooo49o78  -o.ool39 

V 

I.0000915C 

0. oooo6571 

o.2491o94l 

3.269979U 

-58.963 

1.222o674 

1.00098810  -0.00275 

V 

l.oool8l37 

o.oool3ol5 

0.24913178 

3.27oo4355 

-52.'  29 

1.2224o21 

1.OO107116  -0.00545 

4* 

1.00035893 

0.  ooo25765 

o.249176oo 

3.27ol71o5 

-45. 3o2 

1. 223o6oo 

I.oo39o942  -0. 0I078 

4* 

l.ooo7o932 

o.ooo5o044 

0. 24926328 

3. 27o42284 

-38.486 

1.2243-136 

1.00771197  *0. o2131 

5’ 

I.ool39784 

0.  ooloo5o2 

0.24943478 

3. 27o9l84l 

-31.695 

1. 2268lo0 

I.0I509959  -o.o42o3 

6* 

l.oo273991 

0.00197396 

0.2497690? 

3.27188736 

-24.95o 

1.2314211 

1.02918829  -0.08250 

8* 

1. oo53156o 

0.00384454 

o.25o4lo64 

3.27375793 

-18.292 

1.2396o5o 

l.o55152ol  -o.16o54 

lo’ 

I.olol2o21 

o.oo737192 

0. 25l6o74l 

3.27728532 

-11.789 

1.2529264 

1.1oo24oo6  -o.3o763 

16* 

l.ol8654ol 

0.01375667 

o.253733o6 

3.28367oo8 

-5.538 

1.2719592 

1.17155771  -0.57477 

33* 

I.o327o33o 

o.o2458925 

0.25723255 

3. 2945o263 

o.35o 

1.2949003 

1.27o884l5  -0.96557 

316’ 

1.31245367 

0.05718356 

5.797 

1.3104420 

1.39o528l5  -0.56007 

32’ 

1.34824196 

o.o46o3644 

lo.791 

1.3391415 

1.5l6lo5o2  -0. 3^992 

17' 

1. 37o3468l 

0. o39762ol 

15.382 

1.3557o9l 

1. 63393930  -0.21476 

12’ 

1.39396788 

0.03611392 

19.651 

1.368233o 

1.73574659  -o.llol4 

lo’ 

1.39251122 

o.o33?o-no4 

23.675 

1.3774165 

1.81874615  -0.00372 

8’ 

1.3"8ool67 

o.o3252327 

27-518 

1.384o404 

1.88374288  -o.n638l 

V 

1.4ol6l439 

0.03162594 

31.231 

1.3888o24 

1.93323963  -o.o44o2 

6f 

1.4o4 03945 

b.o3t  02974 

34.351 

1.3921982 

1.97o2o526  -o.o3o63 

5* 

1.4o56931o 

o* o3o62599 

38.4o4 

1.394  6  2o2 

1.99743748  -0.  o2l48 

5* 

1. 4o683432 

o.o3o34868 

4l.01o 

1.3063454 

2.o173o724  -0.01513 

5’ 

1.40762892 

o.o3ol5623 

45.381 

1.3975765 

2.o31 7o647  -0.0I069 

4* 

1. 4o8l8579 

o.o3oo2l67 

48.323 

1. 3<>84529 

2.o42ooi21  -0,00758 

4* 

1.4o857792 

o.o20927o7 

52.258 

1. 399o77 1 

2, 04955506  -0, 00538 

4’ 

1.40885498 

o.o2986o31 

55.675 

1.3995323 

2.o549o67o  -0,  oo382 

4 

1.4oOo5124 

o.o298l3o6 

59.o84 

1.3998394 

2.05873696  -0.00272 

4» 

1.4o019o48 

0.02977955 

62.487 

1.4ooo654 

2.o6l47515  -0,00193 

3* 

1.4o92894l 

0.02975576 

65.885 

1. 4oo2264 

2.o6343o97  -0,00 138 

3’ 

1.4oQ35976 

0.02973884 

89.280 

1.4oo34ll 

2.06482697  -o,ooo08 

3* 

1.4o94o982 

o.o297268o 

72.672 

1.4oo4229 

2.o65823o3  -0.00070 

3* 

1.4o944545 

0.02971824 

76.o63 

1.4oo48l2 

2. o6653342  -0. ooo5o 

3* 

l. 4o947o82 

0.02971214 

79.453 

1.4oo5227 

2.  o67o4oo4  -0,  ooo35 

3’ 

1, 4o948891 

0, o297o78o 

82.842 

1.4oo5523 

2.  o674olo9  -0.  ooo25 

3* 

1.4o95o178 

0.  o297o47o 

86.231 

1.  4oo5734 

2.08765876  -0.000I8 

3* 

1.  4o951o95 

0. o297©25o 

89.619 

1.4oo5885 

2.06784227  -0.000I3 

3* 

1,4o951749 

o.o297oo93 

93.006 

l.  4oo5992 

2.06797317  -0.00009 

2* 

t. 40952215 

0.02060981 

96.394 

1.4oo6o68 

2.o68o6638  -0. 00007 

2* 

1.4o952547 

0.020^0001 

99.781 

1.4oo6l23 

2.06813285  -0.00005 

r 

1.4oP52783 

0.02969844 

1o3.168 

1.4oo6l6l 

2.o68l8ol7  -o.aooo3 

r 

1. 40052951 

o.o29698o4 

ONEGA  3ooooooo  KAPPA  lo.oono  DELTA  o.oooolo  VECTORLENGTH  o.2l 
REFLECTIOIFACTOR  o.ooooo25  3.1415926  TRANSACTOR  1. 0000025  o 

ALPHA  -0.00000  BETA  -o.o2ooo  SAMNA  -o.o2ooo 


HEIGTH 

THETA 

E  KELLER 

ZETA 

DISTORTION  FUNCTION 

-l.ooo 

0 

I.00000000 

-0,00005 

2* 

I.00000000 

0 

0.00000250 

3.14159264 

-0.898 

0 

I.00000000 

-o.oool3 

3* 

I.00000000 

0 

0. 00000250 

3.14159264 

-0.795 

0 

I.00000000 

-0.00035 

3* 

I.00000000 

0 

0.  00000250 

3.14159264 

-0.692 

0 

I.00000000 

-0.0009ft 

3’ 

I.00000000 

0 

0.00006250 

3.14159264 

-0.590 

0 

I.00000000 

-o.oo274 

4* 

I.00000000 

6.28318530 

0.00000250 

3.14159264 

-0.487 

0 

l.oooooool 

-0.00764 

4’ 

I.00000000 

6.28318530 

0.  00000250 

3.14159264 

-0.385 

0 

1.00000005 

-o.o212fl 

5* 

I.00000000 

6.28318530 

0.00000250 

3.14159264 

-0.282 

0 

1. 000000 1 4 

-0.05931 

7* 

I.00000000 

6.28318530 

0,00000250 

3. 14159264 

-0. 180 

0 

l.oooooo35 

-0.16530 

ir 

1.00000000 

6.28318530 

0.00000250 

3.14159264 

-0.077 

0 

I.00000079 

-0.4 6070 

24* 

1.00000000 

6.28318530 

0.00000250 

3.14159264 

0.025 

0 

l.oooool4o 

-0.77880 

73’ 

1. 00000250 

6.28318530 

0.12ft 

0 

l.oooool95 

-0.27943 

15* 

t.ooooo25o 

6.2B31R530 

o.23o 

0 

l.ooooo227 

-o.too26 

ft’ 

1.00000250 

6.2B31P530 

0,333 

0 

1.  ooooo24l 

-0.03597 

6* 

1.00000250 

0 

0.435 

0 

l.ooooo246 

-0.01291 

5* 

1,00000250 

0 

0.538 

0 

l,ooooo24fl 

-0.  oo463 

V 

1.00000250 

0 

0. 64o 

0 

l.ooooo25o 

-0. 00I66 

3f 

1.00000250 

0 

0.743 

0 

l.ooooo25o 

-0. 00060 

3* 

l.ooooo25o 

0 

o.845 

0 

l.ooooo25o 

-0.00021 

3' 

I.00000250 

0 

o.948 

0 

l.ooooo25o 

-o.ooooft 

2* 

I.00000250 

0 

I.050 

0 

l.ooooo25o 

-o,oooo3 

2* 

I.00000250 

0 

4*1 


OHE GA  3ooooooo  KAPPA  lo.oooo  DELIA  o.oooolo  VECTORL.ENGTH  o.2o 
REFLECT  I ONFACTOR  0.0000026  3.U15927  TRANSI  IF  ACTOR  l.ooooo26  o 

ALPHA  *0.00000  BETA  -o.ol97o  GAHHA  «o.ol97© 


HEIGTri 

THETA 

E  KELLER 

ZETA 

DISTORTION  FUNCTION 

-l.ooo 

0. 1745329 

I.00000000 

•0,00005 

2* 

1.00000000 

6. 28318530 

0. 00000258 

3.14159265 

-0. 9o2 

0. 1745320 

I.00000000 

-0.00012 

2* 

1.00000000 

6.2B318530 

0.00000258 

3.14159265 

-o.Ro3 

0. 1745320 

I.00000000 

-o.ooo33 

3* 

1.00000000 

6. 28318530 

0.00000258 

3.14159265 

-0. 7o5 

0. 1745329 

I.00000000 

-0.00087 

3* 

1.00000000 

6.28318530 

0.00000258 

3.14199265 

-0. 606 

0.1745329 

1.00000000 

-o.oo233 

3* 

1.00000000 

6. 28318530 

0.00000258 

3.14159265 

-0.50R 

0. 174534? 

l.oooooool 

-o.oo625 

4’ 

1.00000000 

6, 2B3lB53o 

0.00000258 

3.14159265 

-0.  ‘ioO 

0. 1745320 

l,ooooooo4 

-0.01672 

5* 

1.00000000 

6.2831R530 

0.00000258 

3.14159265 

-0.311 

0. 1745330 

l.ooroooll 

-o.o4476 

6* 

1.00000000 

6.28318530 

0. 00000258 

3.14159265 

-0.212 

0. 1745330 

l,oooooo28 

-0.11985 

Q* 

1.00000000 

6.28318530 

0. 00000258 

3.14159265 

-0. 114 

0. 1745331 

I.000000  64 

-0.32087 

16* 

1.00000000 

6.28318530 

0.00000258 

3.14159265 

-0.015 

0.1745333 

I.00000I22 

.0.85905 

U9» 

0. 09000900 

6.28318530 

0.00000258 

3.14159265 

0.083 

0. 1745335 

I.00000I85 

-0.4347° 

22* 

1.00000261 

0 

0.  lB2 

0.1745337 

1.ooooo228 

-o,l624o 

lo* 

1.00000260 

0 

o.  2Ro 

0. 17453375 

l.ooooo25o 

-0. 06066 

V 

1.00000260 

0 

0.379 

0.174533s 

1.  ooooo26o 

-0.02266 

5* 

1.00000260 

0 

0.477 

0.1745338 

l.ooooo263 

-0.0084  6 

4* 

1.00000260 

0 

0.576 

0.1745338 

1.  ooooo264 

-o.oo3l6 

4* 

1.00000260 

0 

0. 674 

0.1745338 

1.00000265 

-0.  ool  lR 

3’ 

1.00000260 

0 

o.773 

0.1745338 

I.00000266 

-o.ooo44 

3* 

1.00000260 

0. 

o.ft71 

0.1745338 

I.00000266 

-0.000I6 

3* 

1.00000260 

0 

o.97o 

0.1745338 

l.ooooo266 

-0.00006 

2* 

1.00000260 

0 

I.068 

0. 1745338 

1.  ooooo266 

-0.00002 

2* 

1.00000260 

0 

-m 


OHEGA  3ooooooo  KAPPA  lo.oooo  DELTA  o.oooolo  VECTORLENSTH  o.4o 
RE FLECTION FACTOR  o.oooo2l4  3.1419927  TRANS  I TFACTCR  I.oooo2l4  o 
ALPHA  -o.ooooo  BETA  -o.oo6P4  '3ARHA  -o.oo684 


HE  1 GTH 

THETA 

E  KELLER  ZETA 

DISTORTION  FUKCTIOK 

-1.000 

1.22173o5 

I.00000000  -0.00005 

2* 

1.00000000 

0 

0. ooco21 37 

3.14159265 

-0.932 

1. 22173o5 

1.00000000  -0.0000° 

2* 

I.00000000 

0 

o.oooo2137 

3.14159265 

-o.R63 

1.22173o5 

1.00000000  -O.OOOlR 

V 

I.00000000 

0 

0. 0000213? 

3. 14159265 

-o.  793 

1.22173o5 

l.OOOOOOOl  -0.00035 

3* 

I.00000000 

n 

0.  oooo2137 

3.14159265 

-0.726 

1. 22173o5 

1 .  ooooooo3  -0. 00070 

3’ 

1.00000000 

0 

0.  oooo2137 

3.14159265 

-0.658 

1.2217305 

l,oooooood  -0.0013° 

3* 

1.00000000 

0 

0. oooo2137 

3.14159265 

-o.  69° 

1.27173o5 

l.oooooolo  -0.00275 

4* 

1.00000000 

6.2T31H530 

0.  oooo21 37 

3.l4l5°265 

-0.521 

1.22173o5 

l.oooooo2o  -0. 00M5 

/!» 

1,00000000 

6.283lP53o 

0.00002137 

3.14155265 

-o, 453 

1.22173o6 

1.oooooo42  -o.oloTl 

A9 

1,00000000 

6.28318530 

0.  oooo2137 

3. l4l5°265 

-0. 38*1 

1.22173o8 

1. 00000084  -o.o21*!2 

5* 

1.00000000 

6. 2P3lR5-'° 

0.  oooo2137 

3. 14180265 

-0.316 

1.2217310 

1 .  oooool 63  -0.  cA 244 

6* 

1,00000000 

s.?r3irr>3e 

c.  oooo?137 

3.l4l5°265 

-0, 2^8 

1.2217315 

l.ooooo312  -o.oT!4l2 

8* 

1.00000000 

8.2P3l353o 

o.oooo2137 

3.14159265 

-0.17? 

1.2217324 

l.ooooo573  -0.16671 

11* 

1.00000000 

6.2fi3lP53o 

0.  oooo2137 

3.l4l5°265 

-0.111 

1.2217339 

1. 00000998  -o.33o39 

1?’ 

O.o°999999 

6. 2P3lR"3o 

0.0000213? 

3. 14159265 

-0.0*12 

1.2217359 

l.ooool592  -0.6547P 

43* 

0.99990000 

6. 2831 8530 

0.  oooo2137 

3.14159265 

o.o2b 

1.2217382 

l.oooo2272  -o.77°6o 

7o» 

1.000021^1 

8.2P3l(l53o 

0.094 

1.22174o3 

I.00002895  -0. 3887:3 

2o’ 

I.oooo2l4o 

6.2(!3lP53o 

0.163 

1.2217419 

l.oooo3364  -0.19620 

12' 

l.oooo21 4 0 

8.2331P530 

0.231 

1.2217430 

l.oooo366o  -o.o°9oo 

R» 

I.000021 4 0 

6.2R3lP53o 

o.3oo 

1.2217435 

1.00003831  -ofco4095 

V 

I.oooo2l4o 

6.2P3lP53o 

0.368 

1.2217439 

1.00003924  -0.  o2521 

5* 

1.oooo214o 

6.2P31R530 

0. 436 

1.221744o 

l.oooa3972  -o.ol2?2 

5* 

1. oooo21 4o 

6. 23310530 

0.505 

1.2217441 

l.oooo3997  -0.0c  642 

4’ 

1, oooo213° 

8. 2831353c 

0.573 

1.2217442 

l.oooo'lolo  -o.oo324 

4» 

l.oooo2l4o 

6.2331(1530 

0.  M2 

1.2217442 

l.oofwlol7  -0.00I63 

V 

1. oooo21 4o 

O 

o.71o 

1.2217442 

1 . 0000*1020  -0. 0008?. 

V 

1. oooo21 4o 

O 

o.77« 

1.27.17442 

l.oooo4o23  -0.  oor>4? 

V 

1. oooo2l4o 

O 

0.847 

1.2217442 

1 .  oooodo24  -0.  ooo21 

y 

I.oooo2l4o 

0 

o.915 

1.2217*142 

I.oooo4o24  -o.oooll 

V 

I.oooo2l4o 

0 

0.984 

1.2217442 

1 .  oooo4o24  -0.  oooo5 

V 

I.oooo2l4o 

0 

I.052 

1.2217442 

l.  oooo4o24  -0.  oooo3 

2 • 

I.oooo2l4o 

0 

OHtjA  Jooooooo  KAPPA  lo.oooo  DELTA  o.oooloo  VECTCRLEN5TH  o.4o 
fiEfLECTICHPACTOH  o.ooo3138  3.Kt3926  TRANSI TFACTCR  1.ooo2138  o 

ALPHA  -o.ooooo  BETA  -0.00684  GAMMA  -o.oo684 


!£l  3TH 

THETA 

E  KELLER  2ETA 

DISTORTION  r 

UnCTIO* 

-1.000 

1.2217305 

I.00000000  -0,00005 

2* 

I.00000000 

0 

o.ooo21377 

3.14159264 

-o.°32 

1.221730') 

t.ooooeoo?  -0.0000° 

2’ 

I.00000000 

0 

o.ooo21377 

3.14159264 

-0.  »63 

1.2217305 

l,ooooooo5  -o.ooolO 

y 

I.00000000 

0 

o.ooo21377 

3.14159264 

-o.7°5 

i.:::>i?:io5 

l.oooooolt  -0,00035 

2* 

I.00000000 

0 

0.00021377 

3.14159264 

-0.726 

1.2217306 

I.00000025  -0.00070 

3* 

I.00000000 

0 

0.00021377 

3.11159264 

-0. 658 

l. 2217307 

I.00000054  -o.ool30 

3’ 

l.oooooooo 

0 

o.ooo21377 

3,14159261 

-0.  ?>o 

1.22173o8 

l.oocooto7  -o.no2?5 

4* 

I.00000000 

0 

0. 00021377 

3.1-1159264 

-0.  521 

1.2217312 

I.00000215  -o.oor^5 

4* 

1.00000000 

0 

0.  ooo21377 

3.14159264 

-0.433 

1.22t?319 

1.00000*128  -0.0I081 

4’ 

1.00000000 

0 

0. ooo21377 

3.14159264 

-0.384 

1.2217333 

I.00000840  -o.o2t42 

5’ 

1.00000000 

0 

o,ooo21377 

3.14159264 

-0.316 

1.2217361 

l.ooool636  -o,o4244 

6* 

1.00000000 

0 

0. ooo2l377 

3,14159264 

-0.248 

1.2217‘Ul 

1.00003119  -o.o84ll 

8* 

1.00000000 

0 

0. ooo21377 

3.14159264 

-0. 179 

1.22175c! 

1.oooo5747  -0.I6670 1 

11’ 

l.oooooool 

0 

o.ooo21377 

3.14159264 

-0.111 

1.2217646 

I.00009990  -o.33o37 

17‘ 

1.00000000 

0 

0.00021377 

3.14159264 

-0.  o42 

1.2217R4fl 

I.000I5Q22  -0.65470 

43* 

1.00000000 

0 

o.ooo2t377 

3.14159264 

0.  o26 

1. 22l0o0o 

1,  ooo227*io  -0.77077 

7o» 

1.00021381 

0 

0.09-1 

1. 2210204 

1.  ooo2fi93 1  -0.38897 

2o* 

1. 00021380 

0 

0.163 

1.2210453 

l.ooo33652  -O.1063O 

12’ 

1.00021 370 

0 

o.23t 

1.2210555 

l.ooo36631  -o.o09o7 

8’ 

1.00021380 

0 

0. 3oo 

1,2210613 

l.ooo383*I4  -0,05000 

V 

1.00021379 

0 

O.360 

1.2210645 

l.ooo3027o  -o.o2523 

5’ 

1.00021379 

0 

0.436 

1.2210661 

l.ooo39756  -0.01274 

V 

1.00021379 

0 

0. 3o5 

1.22l067o 

I.ooo4ooo6  -o.oo643 

4* 

1.00021379 

0 

0.573 

1.221067*1 

1,ooo4o133  -o.oo324 

4* 

I.ooo2l370 

0 

0. 64l 

1.2210676 

1.ooo4o196  -o.ool64 

3’ 

1.00021379 

0 

0. 71o 

1.2210677 

1,000^10231  -0.00083 

3* 

1.0002137° 

0 

0. 770 

1.2210670 

1 . 000*10247  -0.  ooo4  2 

3* 

1.0002137° 

0 

o.Oi? 

1.2210670 

1,ooo4o254  -o.ooo21 

3* 

l.ooo2137° 

0 

o.915 

1.2210670 

1.ooo4o257  -0,000 11 

2* 

1.00021379 

0 

0.983 

1.2210670 

I.ooo4o25l  -0,00005 

2* 

l.ooo2137° 

0 

1.052 

1.2213670 

l.ooo*lo264  -0.00003 

2’ 

1.00021379 

0 

■mo 


OMEGA  3noooooo  KAPPA  10.0000  DELTA  o.oolooo  VECT0RLEN5TH  o.4o 
REFLECTIOKFACTOR  o.oo2l44o  3.1415926  TRAHSITFACTOR  l.oo2l442  o 
ALPHA  >0.00001  BETA  -0.00683  GAMMA  -o.oo(84 


HEIGTH 

THETA 

E  KELLER 

2ETA 

DISTORTION  FUNCTION 

-1.000 

1.22173o5 

I.00000000 

-0.00005 

r 

I.00000000 

0 

o.oo21 44o2 

3.14159264 

-0.932 

1.22173o5 

l.oooooolfl 

-0.00009 

V 

1.00000000 

0 

0.  oo2l44o2 

3. 14159264 

-0.863 

1.22173o6 

I.00000051 

-o.ooolfi 

3* 

1.00000000 

0 

0.  oo2l44o2 

3.14159264 

-0.795 

1.22173oO 

l.oooool21 

-0.00035 

3* 

1.00000000 

0 

0.  oo2l44o2 

3.14159264 

-0.726 

1.2217314 

l.ooooo262 

-0,00070 

3* 

1.00000000 

0 

0.  Oo2l44o2 

3.14159264 

-0*658 

1.2217323 

l,ooooo539 

-0,00139 

3* 

1.00000000 

0 

0.  oo2l44o2 

3.14159264 

-o.59o 

1.2217342 

I.0000I083 

-0,00275 

4* 

1.00000000 

0 

o.oo2144o2 

3.14159264 

-0.521 

1.2217378 

I.oooo2l6o 

-0.00545 

4* 

1.00000000 

0 

o.oo21 44o2 

3.14159264 

-0.453 

1.2217451 

l.oooo4277 

-0. 0I081 

4* 

1.00000000 

0 

o.oo21  44o2 

3.14159264 

-0.384 

1.2217592 

I.oooo84 09 

-o.o2l4l 

5* 

1.00000000 

0 

o.oo2144o2 

3. 14159264 

-0. 316 

1.2217863 

l.oool6351 

-0.^244 

6* 

1.00000000 

0 

0.  oo2l44o2 

3.14159264 

-0.248 

1.2218369 

1.ooo3U82 

-o.o84lo 

8* 

l.oooooool 

0 

0.  oo2144o2 

3.14159264 

-0.179 

1.2219265 

1.00057457 

•0. 16664 

XV 

l.oooooool 

0 

o.oo2144o2 

3.14159264 

-0.111 

1.222o712 

l.ooo99924 

-o.33ol3 

17* 

l.ooooooo3 

0 

o.oo21 44o2 

3.14159264 

-o.o42 

1.2222735 

1.oo159335 

-0.65386 

43’ 

1.00000005 

0 

o.oo2l44o2 

3. 1415926-: 

o.o26 

1.2225058 

l.oo227636 

-0.77247 

7o* 

1. 00214415 

0 

o.o94 

1.2227194 

I.oo29o5o2 

-o.39o34 

2o* 

1.00214417 

0 

0.162 

1.2228791 

l.oo337591 

-0.19732 

12* 

1.00214418 

0 

o.23o 

1.2229813 

1.00367713 

-0.09978 

8* 

1.00214419 

0 

0.299 

1.223o4ol 

I.00385085 

-0.  o5o46 

7' 

I.oo2l44l9 

0 

o.367 

1.223o721 

1.00394510 

-0.02553 

5’ 

1. oo2l442o 

0 

0.435 

1.223o888 

1.oo399455 

-0.0I291 

5* 

1. oo2l442o 

0 

o.5o3 

1.2230974 

I.oo4o2oo4 

-0.00653 

4* 

l.oo2l44l9 

0 

0.571 

1.22.31019 

1.oo4o33o5 

-o.oo33o 

4* 

*  l.oo2l442o 

0 

0.639 

1.2231o4l 

1.oo4o3967 

-0. 00I67 

3’ 

l.oo2l44l9 

0 

0.708 

1.2231052 

1.oo4o43o3 

-0.00085 

3* 

l.oo2l442o 

0 

0.776 

1.2231058 

I.oo4o4472 

-o.ooo43 

.  3' 

l.oo21 4420 

0 

0.8U 

1.2231o61 

1.oo4o4559 

*o.ooo22 

3* 

I.oo2l442o 

0 

0.912 

1. 2231o62 

1.oo4o46o3 

,  -o.oooll 

2* 

1.  oo2l442o 

0 

0,980 

1.2231o63 

1.oo4o4624 

-0.00006 

2* 

l.oo2l442o 

0 

l.o48 

1. 2231o64 

1.oo4o4635 

-o.oooo3 

V 

1 «oo2l442o 

0 

■iw 


OMEGA  3ooooooo  KAPPA  lo.oooo  DELTA  o.oloooo  VECTGRLENGTH  o.4» 
REFLECT  I QHF ACTOR  o,o221o4l  3. 1415927  TRANS  I TFACTOR  l.o221o5ft  o 

ALPHA  -o«oool5  BETA  -o.oo673  GAH’IA  -o. 00687 


HEIGTH 

THETA 

E  KELLER 

ZETA 

DISTORTION  FUNCTION 

-1.000 

1. 22173o5 

I.00000000 

-0*0000? 

2’ 

1.00000000 

0 

o,o221o4ll 

3.14159267 

-0.932 

1.2217311 

l.oooool77 

-0.00009 

2* 

1,00000000 

0 

0. o22lo4ll 

3.14159267 

-0.863 

1.2217323 

I.00000529 

-0,  ooolfl 

3* 

1,00000000 

0 

o.o221o4ll 

3. 14159267 

-o.79? 

1.2217347 

I.00001226 

-0. ooo3? 

3* 

1.00000000 

0 

o.o221o4ll 

3.14159267 

-0.726 

1.2217394 

I.00002607 

-o.ooo7o 

3* 

1,00000000 

0 

o.o221o4ll 

3.14159267 

-0.658 

1.2217407 

1.00005342 

-o.ool30 

3* 

1.00000000 

0 

o.o221o4ll 

3.14159267 

-o.59o 

1.2217672 

l.ooolo751 

-0.00275 

4* 

1.00000000 

0 

0. o221o4ll 

3.14159267 

-0.521 

1, 22l8o36 

I.ooo2l43o 

-0.00545 

4* 

l.oooooool 

0 

o.o22lo4ll 

3.14159267 

-0.453 

1.221B753 

1. ooo42431 

-0.0I080 

4* 

l.ooooonol 

0 

o.o22lo4ll 

3.14159267 

-o.3*H 

1.222ol  5o 

1.ooo83426 

-0.021 4o 

5* 

I.00000002 

0 

o.o22lo4ll 

3.14159267 

•o.  316 

1.2222(136 

1.oo1623o5 

-0. o424o 

6* 

1.00000004 

0 

0.  o221o4ll 

3.14159267 

-0.248 

1.2227(152 

I.oo3o9919 

-0.08394 

0* 

1.00000008 

0 

o.o22lo4l2 

3.14159267 

-o.  lOo 

1.2236737 

1. oo572416 

-o.l66o3 

n* 

l.ooooool6 

0 

0.  o22lo4l2 

3.14159267 

-o.U2 

1.2251099 

l.oo99953o 

-0.32784 

17* 

1.00000031 

0 

0.  o22lo4l2 

3.14159267 

-o.o44 

1.2271216 

I.ol6o3755 

-0.64562 

42* 

1.00000056 

0 

o.o22lo4l3 

3.14159267 

o.o24 

1.229444o 

I.o23ioo44 

-0.78950 

77* 

1.02210510 

0 

0.091 

1.23l6ol7 

1.02974793 

-o.4o4l9 

2o* 

1.02210543 

0 

0.157 

1.2332435 

1.03486225 

-0.20777 

12* 

1.02210559 

0 

0.223 

1.2343160 

1.03822992 

-o. 1o713 

9* 

1.02210569 

0 

0.289 

1.2349497 

I.o4o2295o 

-0.05535  . 

7* 

1.02210574 

0 

0.355 

1. 2353o23 

1,o4134545 

-o,  o2063 

6' 

U02210577 

0 

0.421 

1.2354920 

1. o4194694 

-o.ol482 

5’ 

1.02210578 

0 

0.48? 

1.2355923 

1. o4226513 

-0.00768 

4' 

1.02210579 

0 

0.553 

1.2356448 

l.o4243175 

-0.00398 

4* 

1.02210579 

0 

0.619 

1.2356722 

l.o425l856 

-o,oo2o6 

3' 

1.02210579 

0 

o.684 

1.2356864 

1. 04256365 

-0.00I07 

3* 

1.02210579 

0 

o.75q 

1.2356937 

1. o42587o6 

-o.ooo55 

3* 

1.02210579 

0 

0.816 

1.2356975 

l.o4259919 

-0.00029 

3* 

1.02210579 

0 

0.882 

1.2356995 

I.o426o546 

-0.00015 

3* 

1.02210579 

0 

0.947 

1.2357oo5 

1. o426o872 

-0.00008 

T 

1.02210579 

0 

1.013 

1.2357011 

l.o4261o4l 

-o.oooo4 

V 

1.0:^210579 

0 

m 


OMEGA  3ooioooo  KAPPA  lo.oooo  DELTA  o.oloooo  VECTORLE'.GTH  0.60 
ALPHA  -0.00016  9ETA  -o.oo2l6  GAf'HA  -o.oo262 
REaECTIOHFACTOK  c.2141776  3.141592?  TRANS  IT  FAC  TOi*.  1.214170?  o 


HEI3TH 

theta 

E  KELLER  ZETA 

DISTORTION  Fi 

action 

-1.000 

1.4390966 

1 . 00000000  -0. 00009 

V 

I.00000000 

c 

0.21417765 

3.14150267 

-0.961 

1.4390974 

1 . 0000062?.  -0.  oooo? 

2* 

I.00000000 

0 

0.21-1 17765 

3.(413026? 

-O.022 

1.00001992  -o.ooolo 

2* 

I.00000000 

0 

0.21417765 

3.14159267 

-o.  nr, 3 

1. 4399004 

1, 00002920  -0.00019 

3’ 

1. 00000000 

0 

0.21417765 

3. 14159267 

-o.  843 

1.4399o3o 

l.cooo-1992  -0.00022 

A9 

1.00000000 

0 

0. 214 17755 

3.1415926? 

-o.Gol 

1.4399070 

1 . 00007049  -0. 000.12 

3’ 

l.onoooooo 

0 

o.21 '-17765 

3. 1415926? 

-0.765 

1.4399127 

1 . 00012383  -0. ooo48 

3* 

l.oooooooo 

0 

0.21417765 

3.14159267 

-0.726 

1.4399213 

I.000I8952  -0.00070 

3* 

I.00000000 

0 

0.21417765 

3.1 1159267 

-0.687 

1. 439934« 

1.00028669  -o.oolo4 

3* 

l.oooooooo 

0 

0. 21417765 

3.14159267 

-o.648 

1.4390727 

I.ooo43oo5  -0.00I94 

3* 

l.oooooooo 

0 

0.21417765 

3. 14159267 

-0.608 

1.4399Bo3 

l.ooo6^l217  -0.00228 

3* 

l.oooooooo 

0 

0.21417765 

3.14159267 

-0.569 

1.44oo212 

l.ooo99530  -0.00337 

4* 

l.oooooooo 

0 

0.21417765 

3. 14159267 

-o.53o 

1.44ooOl4 

l.ool4l786  -o.oo498 

4* 

l.oooooooo 

0 

0. 21417765 

3.14159267 

-0.491 

1.44oi7ol 

I.oo2o996l  -0.00736 

4* 

l.oooooool 

0 

o.2l4l7765 

3.14159267 

-0.452 

1.44o3oo4 

I.oo31o373  -0.  oloHO 

4* 

l.oooooool 

0 

0.21417765 

3.14159267 

-0.413 

1.44o4915 

1.oo457867  -o.ol6o8 

5' 

l.oooooool 

0 

0.21417765 

3. 14159267 

-0.374 

1.'Mo77o3 

I.00673871  -0.02375 

5' 

l.ooooooo3 

0 

0.21417764 

3. 14139267 

-0.335 

1.4411745 

I.00988720  -o.o35o4 

6* 

l.ooooooo4 

0 

0.21417766 

3.14159267 

-0.296 

1.4417552 

1 .  ol 44448 0  .0. 05 1 6-4 

V 

1.00000005 

0 

0.21417766 

3. 14159267 

-0.258 

1.4425787 

1.02097863  -0.07507 

V 

1.00000007 

0 

0.21417766 

3. 14159267 

-0,219 

1.4437254 

1. 03021736  -0.IU50 

•  9* 

l.ooooootl 

0 

0.21417767 

3. 14159267 

-O.  lot 

1.4452027 

1.o43o3478  -o.163o7 

lo’ 

1.00000016 

0 

0.21417768 

3.14150267 

-0. 144 

1.4473202 

1. 060.36882  -0. 23?4o 

13* 

1.00000022 

0 

0. 31417760 

3.14159267 

-0.  lo? 

1.44oo0I!2 

I.o83o478l  -o.343«io 

17' 

l.oooooo31 

0 

0.21417771 

3.14159267 

-0.071 

1.4529904 

1.11152834  -0.49323 

26* 

l,oooooo46 

0 

0.21417774 

3.1415926? 

-o.o35 

1.45M957 

1.14561736  -o.7ol?4 

51 1 

1.00000060 

0 

0.21417778 

3.14159267 

-0.00T 

1. 4602227 

1.18431532  -0.98803 

316* 

1.02199932 

0 

0. 2l888o4l 

3.14159267 

o.o32 

1.4630666 

1.2250o34l  -0.72687 

57* 

1.21417891 

0 

o.o64 

1.4675295 

.1.26827908  -0.52788 

29’ 

1.2l4t79o8 

0 

0.095 

1.47o7663 

1.3o939l88  -o.38?46 

2o* 

1.21 417^23 

0 

0.125 

1.4735978 

1.34760798  -0.28716 

15’ 

1.21417934 

0 

0.154 

1.476oo19 

1.38132917  -0.21463 

12* 

1. 21417941 

0 

0. 182 

1.4770975 

1.41158843  -0.16157 

lo* 

1.21417947 

0 

o.21o 

■1.4706250 

1.43683620  -0.12236 

9* 

1.21417952 

0 

0.23? 

1.40o0377 

1.45?84lC3  -0.00311 

8* 

I.21417055 

0 

0.264 

1.4RIOP46 

I.47904075  -0.07114 

V 

1.214 17n57 

0 

0.291 

1. 4828141 

1.48807595  -0.05452 

V 

1.214 1796o 

0 

0.31? 

1.4fi3460o 

1.5ool3065  -o.<yil88 

6* 

1.21417961 

0 

0.343 

1.4030314 

1.5oOo2106  -o.o3224 

6* 

1,214)7962 

0 

0.369 

1.4043032 

1.516o4795  -o.o2486 

5’ 

1.21417962 

0 

0.395 

1.4046971 

1.52158082  -0.01919 

5’ 

1.214179&4 

0 

0.421 

1.4049417 

1.52592216  -o.ol482 

5’ 

1.2l4l?964 

0 

0.44? 

1.4051322 

1.52931964  -o.oll46 

5* 

1,21417965 

0 

0.473 

1.40520o4 

1.53197262  -0.00887 

4* 

1.21417965 

0 

0.498 

1.4053955 

1.534o4o80  -0.00686 

4* 

1,21417965 

0 

0.524 

1. 4054050 

1.53565128  -0.00531 

4* 

1.21 117965 

0 

0.549 

1.4055544 

l. 53690371  -o.oo4ll 

4* 

1.21417965 

0 

0.575 

1.4856o83 

1.5378773'!  -0.00319 

4* 

1.21417965 

0 

0.600 

1.4f!565ol 

1.53863205  -o.oo24? 

4* 

1,21417966 

0 

0.626 

1.4056026 

1.53922oo6  -0.00I9I 

3* 

1,21417966 

0 

o.65l 

1.4057077 

1.53967570  -0.00148 

3* 

1.21417965 

0 

0.677 

1.4057272 

1.54  oo2963  -0.00II5 

3* 

1.21417966 

0 

0. 7o2 

1.4057423 

1.54o3o3'l2  -0.00089 

3* 

1.21417966 

0 

0.728 

1.4057541 

1,  54o51 6l4  -0. ooo69 

3* 

1.21417966 

0 

0,753 

1.4857632 

1.540681^1  -0.00053 

3* 

1.21417966 

0 

0.779 

1.40577o2 

1. 540^0936  -o.ooo4l 

3* 

1,21417966 

0 

0, 8o4 

1.4037757 

1.54o9o8l5  -o.ooo32 

3* 

1.2M1796S 

0 

n.BlJo 

1.4«"7Too 

1. 5^0^532  -0.0002*) 

3* 

0.  B55 

1.  ::'57"^2 

1 .  >!  1  o4  iol  -0.  OOOlO 

3* 

o.Bul 

1.4B77957 

1 .  >ll  rOo7°  -0.  oool  r> 

.V 

O.Oijf) 

1.41557377 

1.54112703  -0.00012 

2' 

O.032 

1.4J:,57",,:j 

1.541154^0  -0.0000Q 

r 

0.057 

l.‘!i!T/9»l 

1.34117?*  -0.00007 

2* 

0.0R3 

1.4!! 37914 

1.54110276  -o.ocoo'j 

2* 

1.000 

1.41557921 

1. 54l2o5frB  -O.oooo4 

?* 

1. 214 17965  o 
1. 21417066  n 

1.21417966  o 

1.21417966  o 

1.21417966  o 

1.21417966  o 

1.21417966  o 

1.21417966  o 


•m 


OMEGA  Sooooooo  KAPPA  I0.0000  DELTA  o.looooo  VECT0RLEH6TH  o.4o 
REFLECTIONFACTOR  0.3585915  3.1419928  TRAKSI T FACTOR  1. 35861 38  0.0000000 

ALPHA  -0.00IR9  BETA  -0.0053B  GAMMA  -0.00717 


HEIG1H 

THETA 

i  KELLER  ZETA 

DISTORTION  FUNCTION 

-l.ooo 

1.22173o9 

1.00000000  -0. 00005 

2* 

1.00000000 

0 

0.35859154 

J. 14159282 

-0.932 

1.221736o 

1.00001629  -0.00009 

2* 

1.00000000 

0 

0.35850154 

3.14159282 

-0.  R  63 

1.22174'l 

l.oooo486o  -0.000I8 

3* 

1.00000000 

0 

0.35859154 

3.14159282 

-o.7n'i 

1.2217689 

l.oooll263  -0.  ooo35 

3f 

1,00000000 

0 

0.35859154 

3.14159282 

-0.726 

1.2218122 

l.ooo23952  -0. 00070 

3’ 

l.oooooool 

0 

0.35859154 

3.14159282 

-o.G5ft 

1.2218979 

1,ooo49o78  -0.00 139 

3* 

l.oooooool 

.0 

0.35859154 

3.14159282 

-0.590 

1.222o674 

l.ooo9ft8lo  -0.00275 

V 

I.00000003 

0 

0.35859155 

3.14159282 

-o.^21 

1.2224o2i 

1.00197116  -0.00545 

4* 

1.00000005 

0 

0.35859155 

3.14159282 

* 

0 

w 

1.223o6oo 

1.  oo30o942  -0.0I078 

4* 

l.ooooooll 

0 

0.35859158 

3.14159282 

-0.385 

1.2243436 

1.0077U97  -0.02131 

5* 

I.00000021 

0 

0.35859161 

3.14199282 

-0.317 

1.226RloC 

1.o15o9959  -o.o42o3 

6* 

l.oooooo42 

0 

0.35859169 

3. 14159282 

-o.25o 

1.2314211 

1.02918829  -o.o825o 

ft* 

1.00000081 

0 

0.35859183 

3. 141592C2 

-0. 183 

1.2396o5o 

l.o55152ol  -o.16o54 

lo* 

1.00000154 

0.  oooooool 

0.35859209 

3.14159282 

-0. lift 

1.2529264 

1. 1oo24oo6  -0. 3o763 

16» 

1.ooooo237 

0.00000002 

0.35859256 

3.14159284 

-0.055 

1.2719592 

1.17155771  -0.57477 

33* 

1.00000507 

o.oooooooi 

0.35859335 

3.14159285 

o.oo4 

1.2949303 

1.27o88415  -0.96557 

316’ 

1.35C62323 

0. 00000007 

0. 058 

1.3184428 

1.39052815  -0.56007 

32* 

1.3586o7o6 

0.00000006 

o.loft 

1.3391415 

1.5l6lo5o2  -0.33992 

17’ 

1.3586o953 

0. 00000005 

0.154 

1.3557091 

1.6339393o  -0.21476 

12* 

1.35861102 

0.0000000*1 

0.197 

1.368233o 

1.73574659  -o.l4ol4 

lo» 

1.35861196 

o.ooooooo4 

0.237 

1.3774165 

1. 81874615  -0.09372 

8* 

.  1.35861255 

o.ooooooo4 

o.275 

1.38-MH4 

1.88374288  -o.o63ftl 

7* 

1.35861294 

0.  oo6oooo4 

0.312 

1.3C8Ro24 

1.93323963  -0. o44o2 

6* 

1.35861321 

0.  ooooooo4 

0.349 

1.3921982 

1. 97o2o526  -0. o3o&5 

6* 

1.3586133ft 

0. ooooooo4 

o.384 

1.39462o2 

1.99743748  -o.o2l48 

5’ 

1.35861351 

o.ooooooo4 

€.419 

1.3963-464 

2.  ol 73o724  -o,ol5l3 

5* 

1.3586l36o 

0.  ooooooo4 

0.454 

1.W5765 

2.o317o647  -0.0I069 

4* 

1.35861366 

o.ooooooo4 

0.488 

1.3984529 

2.o42o9121  -o,oo758 

4* 

1.3586137o 

o.ooooooo4 

o.523 

1.399o77'l 

2.o49555o6  -0.00538 

4* 

1.35861373 

o.ooooooo4 

o.557 

1.3995223 

2.o549o67o  -0.00382 

4* 

1.35861374 

0.  ooooooo4 

o.591 

1.3998394 

2.05873696  -0.00272 

4» 

1.35861376 

o.ooooooo4 

0.625 

1.‘1ooo654 

2.o5l47515  ‘-0.00I93 

3* 

1.35861377 

o.ooooooo4 

0.650 

1.4oo2264 

2.o6343o97  -o.ool3ft 

3» 

1.35861379 

o.ooooooo4 

0.6Q3 

1.4oo34ll 

2.o6482697  -0.00098 

3> 

1.35861379 

o.ooooooo4 

o.727 

1.4oo4229 

2.o65ft23o3  -0.00070 

3* 

1.3586137^ 

o.ooooooo4 

0.761 

1.4oo48l2 

2. 06653342  -0. 00050 

3* 

1.3586l38o 

0.  oooooool 

0.795 

1. 4oo5227 

2. o67o4oo4  -0. ooo35 

3* 

1.3586l38o 

0.  ooooooo4 

o.fi28 

1.4oo5523 

2. o674oloO  -0. ooo25 

3* 

1.3586l3fto 

o.ooooooo4 

0.862 

1.4oo573.1 

2.06765876  -o.ooolB 

3* 

1.3586138o 

o.ooooooo4 

0.896 

1.4005885 

2.06784227  -0.00013 

3’ 

1.3586138o 

0.  oooooool 

o.93o 

1.4oo5992 

2.06797317  -0.00009 

2’ 

1.3586l3fto 

o.ooooooo4 

0,964 

1.4oo6o68 

2.o68o6638  -0.00007 

29 

1.358613Co 

0.00000004 

0.908 

1.4oo6l  23 

2.o6Bl3285  -0.00005 

2* 

1.3586138o 

0.000-  ooo4 

l.o32 

1.4oo6l61 

2,  oSftlftol7  -o.oooo3 

V 

1.3586138o 

0, 0000  ooo4 

Ihr 


VC6A  Xooovo7  KAPPA  o*ool  OQ.TA  o.«ool 


theta 

ALPHA 

BETA 

6AHHA 

REFlECTIOHf ACTOR 

TRANSITFACTOR 

0 

o*ooo5o 

2ekkooo5o 

ka.«»lw 

• 

3114746*938 

I.00000000 

6b  283181689 

0.1745329 

o.ooo51 

196.96363 

196.96254 

0 

3.147542953 

l.oooool91 

0 

0.3490658 

o*ooo53 

187.93893 

187.93946 

0 

3.U778399 

t.ooooo3Bl 

0 

0.5239988 

o*ooo5& 

17XW37 

173.3*595 

0 

3.148216348 

l.ooooo^8l 

0 

0.6981317 

0.00065 

15£369oo 

153.3*965 

0 

X 148916245 

l.oooo©256 

6**3181489 

0.8726646 

<Cooo78 

128.55739 

128.55817 

0 

3.15oo48256 

l.ooooo572 

o«oooool967 

1.o471976 

0.00I00 

OO  OOOK. 

77*77770 

loo. 000  5o 

0 

3.151959419 

l.ooooo9^4 

o.oooool967 

l»134464o 

0.00II8 

84.52209 

84.524o7 

0 

3.153454781 

l.ooool431 

6.283181489 

1.  22173o5 

o«ool46 

68.4o291 

6B.4o437 

0 

3.155637741 

I.oooo2l46 

6.  *3l8439o 

1.3o89969 

o.ool93 

51.76214 

51.764o7 

0 

M 59*73353 

l.oooo  36?  2 

0 

1.3962634 

o*oo3B8 

34.72693 

34.72981 

0 

3.16534853* 

1.  oooo8321 

0 

1.4835299  o.oo574 

TOTALREFLECTIOtt 

17.42550 

17.43124 

0 

3. 18  lo34432 

l.ooo32931 

o.oooool9o7 

1.5676343 

0.31623 

0.31623 

0.63246 

1.000000000  X  263o63499 

X388399o9 

o«o6o734928 

0HE6A  3»oooo^«o7  KAPPA  o.ool  OELTA  o*ooolo 


THETA 

ALPHA 

BETA 

6  ANNA 

REFLECTIONFACTOR 

TRANSITFACTOR 

0 

0.00^00 

3bo.oo5oo 

Soo.olooo 

0 

3.2bo079oo 

l.oooo248o 

. 

0.1745329 

o.oo5o6 

196.96632 

196,‘97l4o 

0 

3.fclo898?9 

1. 00002289 

6. 2B 3177 67 4 

o.349o658 

o«oo532 

187:9426o 

187.94792 

0 

3.2o3454971 

l.oooo267o 

6.03181489 

0.5235988 

o.oo577 

173.2*797 

173.21374 

0 

31 2*77732*9 

I.oooo32l2 

6.03181489 

0.6901317 

0.00653 

153.21oo2 

153.21655 

0 

3.214813232 

l*oooo4lol 

6. 03181489 

o.~87 26646 

o.oo778 

128.55617 

128.56395 

0 

3.226126671 

1.00006008 

• 

1.o471976 

0.0I000 

99.995oo 

loo.oo5oo 

0 

3.245245934 

l.ooololo9 

• 

1.134464o 

0.0II83 

84.516o5 

84.52788 

0 

3.26*247231 

I.oool4o2o 

6w  283183396 

1.22173o5 

o.ol462 

68.39283 

6B.4o745 

0 

X 283*35828 

l.ooo21365 

0.000006768 

1.3o89969 

0.01932 

51.747o7 

51.7664o 

0 

3.316430*92 

l.ooo373l3 

o.ooooo7629 

1.3962634 

0.02682 

34.7o256 

31.73138 

0 

3.37928o567 

1.0008 3675 

o.oooo23365 

1.4835299 

o.o5756 

17.37447 

17.432o3 

0 

3.536749959 

l.oo  33l8o8 

o*ooo19o258 

TOTALREFLECTIOH 

1.560796B 

I.00000 

1.00000 

2.00000 

loooooooooo  4.6o7446l49 

X  55153247 

0.732926756 

ONEGA  X 0000^+0  7  KAPPA  o.ool  OELTA  0.00I00 


THETA 

ALPHA 

BETA 

6ARI4A 

REFLECTIOHFACTOR 

TRANSITFACTOR 

0 

o.o4999 

2*o.o4999 

3oo.*9997 

0 

3.70923798 

1.00024989 

0.0000 11444 

0.1745329 

o.o5o76 

197.oe925 

197.o6ool 

0 

3.73644*659 

1.00025561 

o.ooooU444 

o.349o658 

o.o532o 

187.97927 

08.03247 

0 

3. 7  6ool7395 

1.00*0232 

o.oooot  1444 

0.5235988 

o*o5773 

173.23394 

173.29166 

0 

\8o3211212 

1.00*33575 

o.ooool9o73 

0.6981317 

0.06527 

153. 23*21 

153k  0548 

0 

3.873559952 

1.00*4344, 

o.oooo267o3 

0.8726646 

o.o7779 

10.54399 

10.62179 

0 

3.986659o5* 

l.ooo  60  577 

o.  oooo45776 

l.ot71976 

o.looo5 

99.94994 

1oo.o4999 

4.17779*642 

Looloo*9o 

o.oooo97275 

1.134464* 

<£u842 

84.4475* 

84.56591 

0 

4.32777107 

l.ool4o2BB 

0.000I6599 

U 22173*5 

0.14643 

68.29180 

68.4023 

0 

4.54544780 

I.oo2l46l6 

o.ooo3l3759 

1.3*89969 

0.19*1 

51.99589 

51.78970 

0 

4.88894202 

1.0*376359 

o^oo727654 

1.3962634 

o.29o22 

3i.4;68o 

0.747*2 

0 

£5149*33o7 

1.W845B42 

0.003443790 

1.4835299 

o.5936o 

16.84631 

17.43992 

0 

•.774566591 

i:o3587946 

o^3o9o799« 

TOTALREFLECTIOH 

1.5391848 

3.1620 

3.1620 

6.3056 

1.000000060 

4 

0 

* 

6.390057 

X  630147*1 

ONEGA  3.0000^*07  KAPPA  o.ool  OELTA  o.olooo 

THETA  ALPHA  BETA  SAUNA  REFLECT  lOIF  ACTOR  TRtfSITF  ACTOR 


Iki 


«£6A  3ooooeoo  Uff*  •.•]«•  ORTA  o.ooUoo  VECTOHQUH  o.4o 
am  -0.13*9  BETA  .0.73719  6AMA  .*.87*4 
8EFIECTI0HFACT02  0.08792*  3.27«o971  HA2SITFACIM  L 1999993  o-ol99ol4 


NEKTK 

THETA 

£  KCLLEf 

Z£U 

DISTORTION  FUNCTION 

4ooo.ooo 

1.9271639 

loOOOOOUOO 

<4.00005 

2* 

U 0000025ft 

o.ooooo225 

...8752299 

X 27lo99 31 

-991.276 

1.92716X 

l - oi 

loooooovyv 

«o.oooo5 

1* 00000201 

04000*245 

0.0*7523*1 

X  27809992 

-982.992 

1.927163b 

l.ooooolB7 

•0.00005 

2* 

U ooooo367 

o.ooooo267 

0.0*7523*4 

X 278o997 9 

•973.838 

1.9271631 

l.oooo»29o 

•0.00006 

2* 

1*00000335 

040000292 

*^87523*6 

1278*9999 

-969.1o4 

1.9271631 

Uttoooo4S7 

4.00006 

2* 

i.  ooooo365 

o.ooooo319 

o.o*7523o9 

X278loo29 

•996.381 

1.9271632 

loOOOOoA 

4.00007 

21 

Uooooo399 

0.00000  348 

•*8792*3 

X278loo94 

-947.697 

1.9271633 

l.ooooo777 

4.00006 

2* 

Uooooo435 

04o*oo3Bo 

0.087*319 

X  278loo86 

•938.933 

1.9271634 

Uooeol«76 

4.00006 

2* 

1.ooooq475 

o.ooooo4l4 

o.o8792318 

X278lol21 

-93b.  3o9 

1.9271639 

Uooool272 

-0.00009 

2* 

1.00000 516 

o.ooooo452 

o.o8792322 

X278lol99 

-921.489 

1.9371636 

l.ooool46» 

4.00010 

2* 

l.ooooo565 

o.ooooo493 

0-08792226 

X  2781«2oo 

•912.761 

1.9271637 

l,ooool759 

4.00011 

2* 

I.00000617 

0.00000536 

o-a879233l 

X  278lo*9 

-9o4.o3B 

1.9271638 

U«oool955 

4.00012 

2* 

l.ooooo673 

o.ooooo567 

o-o8792336 

X 2781o293 

-899.314 

1.9271639 

1,0000 2244 

4.00013 

3* 

l.ooooo734 

0.00000661 

o-o87923ll 

X  278lo*7 

•886,990 

1.527 164, 

l,oooo2544 

4.00014 

3* 

l.oooooSol 

0.00000699 

o.oB7933t7 

X  278lo(o6 

-877.867 

1.5271642 

l.oooo2929 

440015 

3* 

1.00000674 

0.0000*763 

o.o8792393 

X278lo(69 

•869.143 

1.5271644 

l.oooo3321 

4.00017 

3* 

l.ooooo953 

o.ooooo632 

o- o875236o 

x  2781*939 

-860.419 

1.5271646 

l.oooo37l4 

4. 000 18 

3* 

.  I4000lo4l 

o»oooo*o0 

o.o879236B 

X27810619 

•891.696 

1.9271647 

l.oooo4U7 

4.ooo2» 

3* 

l,ooooll35 

0.00000991 

o.o8792376 

127810698 

•842.972 

1.9271649 

1*oooo4594 

4.00022 

2* 

l.ooool239 

006000I061 

**8792389 

X 278W788 

•834.319 

1.5271652 

I.oooo5o9o 

4.00024 

2* 

1.  ooool352 

040001160 

o.o8792399 

12781*887 

•829.929 

1.5271654 

Uoooo5471 

4.00026 

3* 

l.ooool475 

o.ooool2i7 

0.08752(06 

12781*994 

-8l6.8o2 

1.5271657 

U  oooo6342 

4.000^6 

3* 

U0000I6U 

0.0000I606 

o*l79** 

127811112 

•808.078 

U527166, 

1*oooo7o45 

4.00031 

3* 

Uooool756 

0.0*0*1533 

o.o8753(31 

X278ll2(o 

-799.399 

1.5271663 

1*oooo7635 

4«ooo34 

3* 

Uooool9l4 

o.ooool673 

**8793(49 

127811379 

-790.632 

1.5271666 

1«ooooB412 

4.00037 

3* 

UooooMl 

0.00001825 

0.08752(60 

127811932 

-781.9o9 

1.527167o 

Uooot^aol 

4.0004# 

3* 

l.oooo2201 

o.ooool992 

o.o8752(77 

X278I1698 

•77X186 

1.5371674 

l*oooloZ75 

4«ooo44 

3* 

Uoooo2469 

040002173 

o.o8752(95 

12781188* 

-764.463 

1.5271679 

1.00011351 

4*ooo48 

3B 

U  oooo2716 

0.0000 2371 

o.o8752919 

12781*77 

-799.74o 

1.5271684 

l.oool25«b 

4.00052 

3* 

1.  oooo29i3 

040002567 

o.o8752536 

127812294 

-747.017 

1.5271689 

l.oool37oo 

4*ooo57 

3* 

Uooo»323l 

•400*223 

o.o875256o 

127812929 

-738.294 

1.5271695 

1.ooo15o75 

4.00062 

3* 

l.oooo3520 

o.oooo396o 

0.08752586 

127812786 

-729:972 

1.52717o2 

1.ooo14439 

4.0008B 

3» 

1.oooo365» 

o.oooo336o 

o**7926l4 

127813*67 

-720.849 

1.52717(8 

l.oool8211 

-o.oo#74 

3* 

1.oooo42>1 

o.  oooo3667 

o.o87526(9 

127813374 

-71X127 

1.5271716 

l.oool99?l 

4.00061 

3* 

1.oooo4583 

0.00006001 

**8792678 

1278l37o7 

•7*X4o9 

1.5271725 

l.ooo21927 

4.00068 

3* 

Uoooo5ool 

0.00006365 

o.o8752715 

127814*72 

-694.683 

1.5271734 

I.ooo23964 

4.00096 

3* 

Uoooo5456 

o.oooo6763 

o.o87527 5( 

12781447* 

•677.239 

1.9271799 

1. ooo2W91 

4»oo114 

3* 

U00006496 

o.oooo5671 

o.o87538(5 

127819378 

-699.796 

1.927178o 

l.ooo34574 

4.oo136 

3* 

l«oooo7733 

o.oooo6751 

o.o8792»4 

127816498 

-64X394 

1.927l8a9 

1.ooo41232 

4*ool62 

3* 

l.oooo92»6 

0.000060 37 

o.o8793>B3 

127817744 

•621.914 

U9271849 

Uooo4937o 

4.00193 

3f 

Uoool6959 

0400*568 

o.o8793236 

127819274 

-6o7.479 

1.9271887 

Uooo59o82 

4.00236 

3* 

I«oool3b45 

04001139* 

o.b879*19 

127821097 

•99o.o37 

X9271937 

I.ooo7o599 

4.00274 

4* 

Uoool5520 

040*13559 

***793636 

127823266 

•97X6ol 

1.9271996 

1.  ooo64 193 

4»oo326 

♦* 

Uoool8483 

040016139 

o.o8793899 

127829847 

-999.168 

X9273o66 

Uooloo296 

4«oo2)6 

4* 

Uooo21999 

*40019211 

0.  o875(  3>2 

X2782B918 

-937.738 

1.5272151 

l.ooll944o 

4*oo462 

41 

Uooo26l8l 

o.ooo  728 65 

o.o8794968 

127832972 

-920.311 

1.9272251 

l«ool4264o 

4.oo55» 

4* 

1.  ooo31156 

040*27213 

o.o8799oo4 

12782692* 

-9o2j88 

1.5272369 

1.00149769 

440655 

41 

Uooo37o73 

*•00*32365 

**8799932 

12784X93 

-489.47b 

1.927251o 

U 00202276 

4.00779 

4* 

l*ooo44U9 

o.ooo3ft5^6 

o.o8756137 

1278483(4 

-468.097 

x 9272677 

Uoo24o7o6 

4.00927 

4* 

l.ooo52i73 

040*65656 

0.0879*69 

12789996* 

-490.651 

1.927*79 

Loo2B4391 

4.ollo4 

V 

l*ooo624l4 

o.ooo56552 

o.o8797739 

12786(298 

-43X293 

X52731W 

1,oo34o446 

4.01313 

V 

1.  ooo74222 

04006I889 

o.o8758773 

137*74996 

•419.864 

1.5273388 

Uoo4o4789 

4.01563 

y 

Uooo66245 

o.ooo77173 

0.08760000 

12788688. 

-398.487 

X 9273718 

Uoo46lo76 

4.01659 

V 

U00M696 

0.00*91766 

***761497 

1279bl47o 

481.123 

193741*7 

14*71*3 

4.02212 

5f 

140124635 

0.001*065 

0.08763189 

137918791 

46X774 

1.5374567 

1.oo476oo1 

4.02631 

5* 

Uool46o4l 

o.oo129637 

0.087692* 

1379292(4 

446.443 

193791*9 

UooM2l6 

4.o3129 

6* 

14*175766 

0401560* 

o.«876766o 

127963716 

429.139 

X 9275747 

1.00993651 

4.03726 

6* 

I40206576 

040I63B69 

***77*932 

137992999 

•311.9)1 

1.5276497 

1.01128499 

•••04422 

4* 

1*0**7358 

*.***7*79 

*.o8773926 

X  **26786 

-294.5* 

1.5277374 

1.01134621 

■o.o5235 

V 

1*0*9*43 

*.0*257517 

0.0877793! 

X  *o6722l 

-277.38o 

1.5278399 

1.01576392 

•oO^(2 

V 

1.  «o*7111 

0.00  3*5*7 

•^8782657 

X  *114994 

-26o.2o2 

1.5279592 

t.ol8594o7 

-•.07412 

V 

WI0615 

*.00*1639 

0.08788*5 

X  *171346 

-243*73 

£5*0976 

Uo2l89*2 

-o.o®797 

8* 

1.ooM5184 

*.oo4*ooB 

o.o8794742 

X*237715 

•225.999 

1-5*2572 

1.025732* 

-o.1o435 

8* 

Uo*572544 

*.oo5»6»32 

o.*88*23B8 

X**5739 

-2#8.988 

1.53844o6 

I.o3ol7486 

-0.12370 

r 

l*«*6746lo 

*.oo59756o 

*.00811321 

X*4o7267 

-192.0)1 

1.5386500, 

1.03529532 

-0.U653 

lo’ 

1.00793491 

*•0*7*4669 

*.*88*725 

X  *514377 

-175.197 

1.5*8876 

1.o4U6493 

•0.17343 

11' 

1.0*9*474 

0.00829666 

*.088 338*2 

X 28639374 

-158.439 

1.529155* 

1.o4785*2 

-0o  4>5o7 

12* 

l*ol*91oel 

o.oo97 5*86 

o.o8847764 

X 38784794 

•141.787 

1.5294537 

1.o5542532 

-0*24223 

13* 

1.o127463> 

*.*1143678 

•.<>886*36 

X2B9533B7 

-125.255 

1.5297843 

1.o6393617 

-0.35578 

15* 

£ol484987 

*.ol3*39o 

*.*8882247 

£29l48o97 

-1«8.854 

1.53*1467 

l.o7**13 

•0*33671 

17* 

1.017*693 

*.01562322 

0.0890 3227 

X  29  372*30 

•92.599 

1.5305398 

1.  08  39o875 

-0.39614 

2o* 

1.01996293 

o.ol8l8694 

0.00926998 
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1.5271794 

l.ooo3?3oj 

-o.ool49 

5* 

I.oool93o3 

o.ol7o2893 

0 

0 

-5^13 

1.5271965 

I.ooo77o3! 

-o.oo299 

5' 

l.ooo  39142 

0. 03418927 

0 

0 

-5.116 

1.5272.V 

1.00153719 

-0.00600 

O 

1.00078(58 

0.06B578P.2 

0 

0 

-4.4l° 

1.5272933 

1.00.113167 

-o.ol2o9 

6* 

I.00I56861 

o,1373o499 

0 

0 

-3.723 

1.5274331 

1.oo623V 

-o.o2ll6 

8* 

I.oo312o23 

0.27389827 

0 

0 

-3.o20 

1.5276932 

l.ol!3o6?4 

-o.<yiB3i 

9* 

l.oo6l4525 

0. 5421 6650 

0 

0 

-2.34a 

1.5231795 

l.o23B6ll7 

-o.o°632 

13* 

l.oll57584 

1.09975176 

0 

0 

-1.6?. 

1.529o329 

1.0(47)1995 

-0.1^043 

V 

1.02217398 

2.ol928lo7 

0 

0 

-o.99o 

1. 53o33ol 

1.o79626(6 

-0.371*13 

31* 

1.o39o89o8 

X 68972849 

0 

0 

-0.314 

1.5322oo9 

1.13o57Uo 

-o.7o?o2  . 

Bo’ 

1.o6334 o(7 

o.o52fl2543 

0 

0 

0.274 

1.5342357 

1.1135o>)2 

-o.76o7l 

2o3’ 

1.o9868756 

5.1255610C 

0*858 

1.536l2o4 

1.23339277 

-o.42X’6 

55 1 

1.12188769 

1.87o24993 

i.4n 

1.5376217 

I.3133323I 

-0. 243lo 

V 

1.M7o139o 

6.q36611o1 

1.944 

1.5337ol5 

1.35961366 

-0. 1431? 

21* 

1. 166164 3R 

4.69644431 

2.457 

1.5394312 

1.39124391 

-0.08568 

16» 

1.1736536o 

3.86192966 

2.059 

1.3339o64 

1.41265731 

-0.05187 

12’ 

l.l*»7o4ol 

X  345212.3 

3.453 

i.5V.!o<>; 

1.42665315 

-o.o3l65 

9’ 

1.19458169 

Xo23993lo 

3.942 

1.54o4oo4 

1.435617  96 

-o.ol?lo 

r 

1.19833834 

X  8  388  697  6 

4.429 

1.54 o5197 

1.44127661 

-o.oU93 

6* 

1. 2oo6>3847 

X7o7 13196 

4.913 

1.54o59*o 

1.44482252 

-o.oo735 

6* 

1.2.216(38 

2.63193583 

5*396 

I.3I06/0I 

1.447o32!i 

-o.ool53 

♦  6’ 

1.2o3o83l8 

X58548oll 

5.879 

1.54o6637 

1.4484o28o 

•0.00280 

6* 

1. 2o365359 

X  55677636 

6.361 

l.3io63 64 

1.41925495 

-0.00173 

5* 

1.2o4oo7o8 

X539o395o 

6.812 

1.34o6973 

1.41973 23B 

-o.oolo7 

5# 

1.2o4 22393 

X 52Bo787 6 

7.324 

1.5lo7o4l 

1.45olo746 

-0.00066 

4* 

1.2o4 36132 

X3213o5l9 

7.8o5 

1.54o7o33 

1.45o31o3S 

-o.cooll 

4* 

1.2o4445o6 

2.51711911 

P.2?7 

1.54o71oB 

1.45o432»!7 

-0.00025 

4* 

1.2o419682 

X 314532o8 

8.768 

1.34o7121 

1.45o51o47 

-0.00016 

3’ 

1.2o45238  3 

2.51293325 

9.249 

1.54o7134 

1.43o55326 

-o.ooolo 

3* 

1.2o454861 

X5U94513 

9.73o 

1.J1o714o 

1.45o533o8 

-0.00006 

3’ 

1.2o4 56o84 

X 511 33449 

I0.212 

1.54o7!44 

1. (5060 6o3 

-o.oooo4 

3* 

1.2o4  56839 

X51o957o3 

• 

•.49876 

200.49876 

200.99751 

0 

X  634560*7 

1.00 269027 

o.ool239777 

•.1749339 

0.50M9 

197.43742 

197.94391 

• 

2.706068695 ' 

1.00256168 

O.O.I0930 

o.349o«98 

0.53094 

188.31494 

188.87588 

• 

X93*M096l 

X.O02X4 

0.001491547 

0.5239988 

•.57639 

17X49257 

174.06896 

• 

X  337729156 

1.00333621 

•.001911163 

•.6981317 

0.65223 

15X3X83 

15X973*5 

• 

X 99452275* 

l.oa426344 

•.00277305 

0.8726646 

•.77869 

13B.43oo6 

129.19875 

• 

5.*29771So7 

1.00608286 

0.006718781 

l.o471976 

I.oo5o9 

99.49374 

100.49882 

• 

0.434661269 

l.olol5643 

o.olol9470 

1.134464« 

l.»4*l 

«X751 3o 

84.94531 

0 

1.7o3584o75 

I.ol436o52 

o*ol7o2U79 

U22173o9 

1.4868o 

67.25851 

68.74531 

• 

X459949374 

1.02235525 

0. 03067432 

1.3)i89969 

1.999*8 

5o.o23o7 

52.02215 

0 

6.038943172 

ko4o79i35 

o.o799o6464 

1.3962634 

X 14922 

31.75388 

34.9o31o 

0 

X93*56Bo39 

1. lo462l83 

o»31278944o 

TOTALREFLECTION 

1.4711299 

lo* 00000 

lo.  00000 

2d.ooooo 

1.00000 

9000  4.188952923 

11.2o9979o6 

o.52368o21o 

MEGA  3.oooOfc+o7  KAPfA  o.ool  DELTA  0.I0000 


THETA 

ALPHA 

BETA 

SAKHA 

REFIECTIORF  ACTOR 

TRAHSITFACTOR 

0 

4.88o88 

3o6.88o88 

2*9.76177 

0 

X  980589688 

1.03411467 

0.116294861 

0.1745329 

4.95995 

2*1.6l5o8 

3o6.575o3 

0 

4.415957272 

Uo349o999 

o.12X3598o 

o.349o658 

5.211o3 

191.9oo6l 

197.11164 

0 

5.766875088 

1.0275306 

•.141525369 

0.5235968 

5.68357 

175.97657 

181.65915 

0 

1.997357464 

1.0303)26 

0.183521271 

0.6981317 

6.68500 

156.2o3d8 

16o.6B7o7 

0 

X 669017315 

1.04297684 

o.270o8o75 

0.9726646 

7.87675 

126.95591 

134.83266 

0 

X  o693t>1786 

1.o64o9354 

0.688992691 

l.o4719?6 

lo.6o736 

96. 27418 

1o4.’88153 

0 

1.184393466 

1.11963436 

U196oo4868 

1.134464o 

1X26529 

7X0471 

88,65ooo 

0 

1.o199635o3 

1.1966o71o 

X 346395693 

1.2217365 

18.93689 

5X80698 

71.7407 

0 

X7129oo579 

1.4556o60 

o.66o80292 

TOTALPtFLECt  ION 

1.2615255 

31.62278 

31.63278 

6X24555 

1.000000000  l*29lo6l997 

19.936 5oolo 

X  3579 19 335 

MEGA  3*oooo^+o7  KAPPA 


o.olo 


delta 


o*ooool 


MIA  IAPPA 


>1 


Y  bo 


•,•1  DELTA  i,noo 

THETA  ALPHA  IETA  (ADM  REFLECTION  ACTD8  THAIS I TF AC TOR 

•  *,nnJ  k,MM)  h,Mto  »  3,14199*309  l.ioiiiiil  »,oooooo236 

0,17*5329  o,*ooo5  19,0943*  19.09035  •  3.14195*422  l.«M0*39*  • 

•,349*090  o,*ooo5  10,79309  10,79395  •  3,141900343  1,*mw300  6,283185o65 

•,5235900  o.oooo6  17,32*5*  17.32*99  •  3,141900073  l,ooooo334  0,303105^5 

•,0901317  •,*ooo7  15,33*9*  15.32*97  •  3,142*23981  l,ooooo*17  0,303105^5 

•.0730040  o,ooo*6  12,0557*  12,05502  •  3,143*799*9  l,oooo*596  o.oooooolW 

1,«*71970  •,•**!•  9,99995  l«,o***5  o.ooooooooo  3, 1421 6883b  1,ooo*1o07  • 

1,134404*  0,00012  0,45229  0,45341  *,000000000  3,14223(003  l,ooool4ol  •>oooeooll9 

1,221 73*9  •,***15  0,84*29  0.04o44  o. *00000000  3,l42324l9o  I,*ooo2l4o  0,303105273 

1,3*09909  *,00019  5.17021  5,170*1  *.000000000  3,142*52105  l,*o**3731  • 

1,3902034  '  •,*oo29  3,47209  3,47290  0,000000033  3,1*2040119  1,ooooB291  *.— oo**15 

1,4035299  0,00057  1,7*255  1.7*312  •,ooool51lO  3,1*2925510  l,ooo32939  o.oooooolTl 

TOTAL REFLECTIOI 

1,5*70343  •,•3102  o,o3102  o,o0325  1, 000000000  3,1417*4293  2,oo3205*l  o, 000079829 


0NE6A  3,ooook«o7  KAPPA  o,ot  DELTA  «.«oolo 

THETA  ALPHA  SETA  6AHHA  REFLECTIOIf ACTOR 

•  o,***5o  2*,o**5o  2*,ooloo  •  3,1*5100159 

•,17*5329  *,*0051  19,09003  19,0971*  •  3,1453*5*21 

•,349*058  •,mo53  18,79*20  18,79*79  •  3, 1*5328760 

•,5235988  0,0*058  17,32o8o  17,32137  •  3,1*5552635 

0,0981317  0,00065  I5,321oo  15,32105  •  3,1459*9727 

•,8726040  0,00078  12,85502  12, 896*0  •  3,146464467 

1,*471970  •.ooloo  9,9995*  lo,o«o5*  •, *00000000  3,1*735439* 

1,134464*  *,00118  8,*5l0o  8,45279  0,000000000  3,l48ol2221 

l,22173o9  0,00146  0.83928  0,84*75  0.000000000  3,1*89*8675 

1,3*89909  •,*•193  5,17*71  5,17064  *,00000*001  3,15*189023 

1,3962034  •,••388  3,47*26  3,47314  o,*oooo*333  3,152132097 

1,4835299  o,o«576  1,737*5  1,7*32*  •,00*15*088  3,15*944051 

TOTAL REFLECTIOI 

1 ,5*07908  o.loooo  0,10000  0,3*000  1, *000000*0  3,140279752 


0NE6A  3,ooook»o7  KAPPA  *,ol  DELTA  o, ooloo 

THETA  ALPHA 

•  0,OtfOO 

•,17*5329  •,o*5<>B 

0,3*90658  *.00532 

0,5235988  o,oo577 

•,0981317  •>••653 

•,8726646  0,00778 

1,0*71970  o,olool 

l,134464o  •,oll84 

1,2217305  o,*l464 

1,3*89969  0,01938 

1,3902634  *,02902 

1,4835299  •.*5936 

TOTALREFIECTIOI 
1,5391848 .  *,31623 


IETA  6AHHA  HEFIECTIOIFACTOR  TRAISITFACTOI 

2o,oo5oo  2o,«l*oo  •  3,177318811  1,0002*989  »,oooooll92 

19,70092  19,7»6oo  o  3,17771*825  1,ooo25704  . . 

18.79793  18,8o325  •  3,178951203  1,ooo283o*  o,oooool*31 

17,32339  17,32917  •  3,181189299  l,ooo33330  o,*oooo2l40 

15,322o2  15,32055  •  3, 184760213  l,ooo*26o2  o,o*ooo2742 

12,854*0  12,86218  ♦,000000000  3, 190318316  I,ooo6o529  0,00000*888 

9,99*99  lo,oo5oo  0,00*000000  3,199233*72  l,ool«ol44  0,000*09635 

8,44475  8,45659  •,00*000*00  3,2*963564o  l,ool4o32*  •,ooool651o 

0,82918  6,84382  0,000000000  3,214843850  I,oo2l4646  •,ooo*31352 

5.15959  5,17897  *.00*0*0011  3,227759555  1,oo3763*7  *,oooo723oo 

3,4*568  3,47470  •,«oaoo3633  3,2*7535355  1,0*8*5872  o,ooo24lo64 

1,68463  1,7*399  o,ool8868l4  3, 2774*950*  1, *3587704  o,ool95082o 

0,31623  *,63246  l,i 


TRAISITFACTOI 
1,oooo25o3  *,oooooo238 
l,*ooo2551  6.263l85o65 
1,00002825  6,283l85o65 
l,oooo3326  * 
l,oooo4256  o,o*o*oo238 
1,00006056  *,000*00119 
1,oooo9990  0,000000119 
l,oool3990  0,0*0000060 
1,ooo21368  *,000000328 
1.0*037352  •,«ooooo715 
1,oo*83o72  *,0000*2369 
l,*o33l8ll  •,•*•017911 

2,033*21*1  o,oo23*355o 


3,263o62*99  2,38839909  o,o6*73*928 


OKU  3,oo* v«7  MPP»  *,*1  DELTA  *,*1mo 


TRETA 

ALPRA 

IETA 

URM 

REFLECT lONFACTOft 

0 

*.*4988 

30,04988 

30,09979 

• 

3,498292969 

*,1749329 

0,09*69 

19,74374 

19,79439 

0 

3,9*2366*49 

*,3490698 

•,o53«9 

18,83449 

18,88799 

0 

3,914676213 

*,9239988 

*,09764 

17,34936 

17,4o69* 

• 

3,93719694* 

*.6981317 

*,*6932 

19.332o8 

19,39731 

• 

3,973*9894* 

*,8736646 

*,*7787 

12,843*1 

12,919*8 

0,000000000 

3,639217863 

1, *471976 

0,10091 

9,94937 

10,0(988 

0,000000000 

3,719833613 

1,134464* 

*,1194* 

8,37913 

8,49493 

0,000000000 

3,787572*96 

1,22173*9 

*,14868 

6,73989 

6,87493 

0,000000001 

3,881189442 

1, 3089969 

*,19991 

9.-331 

9.30221 

o,oooooo2ol 

4,o189322*6 

1,3962634 

*,31492 

3,17939 

3,49*31 

o,ooolo7to 

4,244*92379 

TOTAL REFLECT tO! 

1,4711399 

lfMOM 

l,ooo— 

29eoooo 

1,000000000 

4,6*7446233 

WE6A  3,ooooi*o7 

KAPPA 

o,ol  DELTA 

0,1*000 

TRETA 

ALPHA 

IETA 

6ARNA 

REFLECT 1 OIF ACTOR 

• 

0.488*9 

3o,488<9 

30,97618 

0 

•,29too3o9 

*,1749339 

*.49999 

3*,16191 

30,6979* 

0 

0,33991426 

•,3(90698 

*,9211* 

19,19oo6 

19,71116 

• 

*,493379638 

*,9339988 

0.96836 

17,99766 

18,16991 

0 

*,669239979 

0,6981317 

*,6489* 

19,43a21 

16,06871 

• 

1,001*9387* 

*,8736646 

0,78768 

12,69999 

13,48327 

0,* 

000—0  l,917oo4669 

1, *471976 

1,*6*74 

9,42742 

l*,488l9 

—  2,323969364 

1,134464* 

1,32693 

7,93847 

8,869— 

0.000—03  2,9o2978778 

1.22173*5 

1,89369 

9,36o7* 

7,17439 

•,ooo*fi3924  3,666269273 

TOTALREFLECTIOI 

1.2649299 

3,16228 

3,16226 

6,33496 

M 

000000—  4,1347*3*4* 

OREU  3,oooo fc—7  KAPPA 


THETA 

ALPHA 

IETA 

* 

0,60000 

2,000— 

*,1749329 

o,ooool 

1,96962 

*,3490(98 

0,00001 

1,87939 

*,9239988 

0,00001 

1.732*9 

*,6981317 

0,00001 

1,933*9 

*,8726646 

0,00001 

1,38997 

1,*471976 

0,00001 

1,000— 

1,134464* 

o.ooool 

*,84933 

l,22173o9 

0,00001 

*,684*3 

1,3*89969 

o.ooooa 

*,91762 

1,3962634 

o,oooo3 

*,34727 

1.4839299 

0,00006 

*.17426 

TOTALREFLECTIOI 

1,9676343 

o,oo3l6 

*,—316 

otlo  DELTA  0,000*1 

UMA  KEIECTIDRFACTOR 
2,**ool  *,0*0*00099  3,1(16*9993 
1,96943  *,oooo***66  3,1416*9966 
1,87939  0,0*000*091  3,1416*9769 
1,733*6  *,—197  3,1416*9996 
1,9321*  *,0—00*313  3,1416*6241 
1,88998  *,——841  3,1416*639* 
l,**oa*  *,*oo**373*  3,1416*6*10 
*,84934  *, *0000929*'  3,1416*9934 
0,684*4  *,*—01*899  3,1416*4913 
*,91764  *,—0*34836  3,l4l6«fl0l4 
0,3473*  0,-0*689*1  3,1(16—021 
0,17431  *,*—313437  3,141996739 

*,—632  1,— a—  3,1419938*8 


TIARSITFACTOt 

1,-349*76  *,*—123978 
1,-896843  *.—01297— 
1,-382392  *,0—149727 
1,-332789  *.-019149* 
1,-426316  *,00*377281 
1,-6*8212  *,*—471711 
1,«1*19369  *.—1*13637 
1, *1439967  *.—1698196 
1, *3239961  *,-3274739 
1,*4*7946o  *,-7937397 
1,1*462349  o,o3o79119* 

3,99193344  *,7339268*1 


TRARSITFACTOR 
1 ,*3411382  *,*11634*98 
1, *3491121  *, *12198448 
1, *3793384  0,*l4l4j891 
1,03383*26  *,018342733 
1, o42978o8  *,*27261*19 
1,*64«93I9  *,*48891371 
1,1196299*  0.119379944 
1,1946*867  *,233937711 
1,4994*633  *,689747139 

6,3*383876  3,638147861 


TRAD5ITFACTDR 
1,0000*293  *,——*37 
1,— *261  6.383189399 
1 , 0—263  o,oooo—ol9 
1,— *224  * 

1, »*oo*428  6,283189388 
l,ooo**6o4  o 
l,*o—l—4  6,283189173 
1,**—1399  6,383189288 
1,0*0*3144  • 

1,— 3731  * 

1,-8394  • 

1,0—33931  * 

3,-3296  0,00000—78 


ONEGA  3,mov«7  KAPPA 


-tfo 


otl#  DELTA  o,ooolo 


THETA 

ALPHA 

BETA 

SAUNA 

RERECTI  QIFACTOR 

TRAISITFACTOi 

• 

*.*•••5 

2,****5 

3,«*1* 

0,000000587 

3,141721849 

1,00002500 

0 

•,174939 

*,*••*9 

1,9*9** 

1,9*971 

#1 000000659 

3,1417233** 

1,oooo2576 

•tooooooo82 

•,3*9**g 

*,mm9 

1,879*3 

1,87948 

#,000000912 

3,1*1733812 

l,ooooa03o 

0 

••9339988 

*,*•••* 

1.733*8 

1,73214 

0,000001572 

3,l*1726o39 

l,oooo333o 

6,203185208 

•,*981317 

*,«m*7 

1,9321* 

1,93217 

0,00000339! 

3,1*1738987 

1, oooo4262 

# 

•,873*44* 

*,«*o*B 

1,3899* 

1,38964 

o,ooooa06l4 

3,14173*0*8 

1, oooo6o49 

0,000000015 

1, *47197* 

*,MOlO 

*,99999 

1,***#9 

0,000087m 

3,14172*9*8 

l,ooolooo3 

6,303105273 

1,1344*4* 

*,«**12 

*,8491* 

•,84938 

o9oooo52514 

3.1*17219*9 

l,oool4oe3 

• 

1,33173*9 

*,«**19 

*,68393 

•,684*7 

o,oool«0635 

3,1*171139* 

1,00021301 

o,oooooool5 

1,3*899*9 

*,*••19 

*,91747 

•,9176* 

o,ooo240555 

3,141*9427* 

lvooo373C0 

o,oeooooo3o 

1,39*3*34 

*,*m9 

*,  5*7*3 

*,3*731 

o,ooo606l49 

3,1416*8379 

I,ooo03o5o 

0,000000060 

1,4839399 

•,**•58 

17374 

•,17*32 

0,003153711 

3,141*33*9* 

1,00331317 

0,000000130 

TQTALRERECTIOI 

1,94*79*8 

o,olooo 

0to2soo 

1,000000000 

3,141997*97 

2,00033096 

o,ooooo24o3 

ONEGA  3,0000^9*7 

KAPPA 

o,lo  OCLTA  o,ooloo 

THETA 

ALPHA 

BETA 

GANNA 

RERECTI  QIFACTOR 

TDAISITFACTOR 

• 

0,00050 

2,«**5* 

2,*ol«* 

0,000005856 

3,1*3884*78 

1,00*2498* 

o,oooooolo4 

*,1749329 

•#ooo51 

1.97**9 

1,97*6* 

0,0000*6543 

3,14988997* 

l.o**257*( 

o,ooooooll9 

*,3*9*698 

•#«0©53 

1,87979 

1,88*32 

0,000009106 

3,1429*4396 

1, *00203*3 

o,ooooooll2 

*,9339988 

•,00058 

1,7323* 

1,73292 

o,ooool57o3 

3,14292*991 

1, «oo33329 

o,ooooool83 

*,6981317 

0,00065 

1,9323* 

1,93285 

o,oooo33296 

3,142992293 

l,a**426ot 

o,oooooo264 

*,8726*46 

0,00078 

1,2894* 

1,28622 

0,000086187 

3.14296698* 

I,*oo6o938 

o,ooooooi32 

1,  *471976 

0,00 loo 

*,9999* 

1,***5* 

o,ooo272596 

3,142937*09 

l,«*lo*l45 

0,000000760 

1,134464* 

•,00118 

*.84447 

*,84566 

o,ooo926711 

3,14388263* 

l,«*t 4*312 

0,000001192 

1,22173*9 

o,ool46 

*,68292 

*,(8438 

o,oolo91549 

3,14278*654 

1 ,*0214986 

o,oooool87o 

1,3*899*9 

•,ool94 

*.5199* 

*.5179* 

o,oq25o5666 

3,1426*9*78' 

I,oo376o27 

o,ooooo3137 

1,39*2634 

o»oo29o 

*,34457 

*.3*747 

o,oo69779o9 

3,142350*9* 

i,«o843389 

o,ooooo5759 

1,4839299 

0,00594 

*,16846 

*,17*4* 

0,033645523 

3,l42ool969 

1, o392931o 

o,ooool  36o5 

TOTALDEFLECTIOI 

1,9391848 

o.o3162 

a,  *3162 

•,0*325 

1,000000000 

3,1*1744293 

2,oo32B9ol 

0,0*0079829 

ONEGA  3,0000^*47 

KAPPA 

©,lo  DELTA  o,olooo 

THETA 

ALPHA 

BETA 

SANNA 

RERECTI  QRFACTQR 

TDAISITFACTOR 

• 

e,no*99 

2,**499 

2,*o998 

o,oooo576l4 

3,194914*82 

l,o*249*7* 

0,000011854 

*,1749329 

0,00506 

1,97*37 

1,979*4 

o,oooo644l4 

3,1949699** 

1, *0296862 

o,ooool3435 

0,3490698 

*.oo531 

1,88345 

1,88876 

0,000089849 

3,19*71682* 

1.M2B2293 

#vooool42o8 

*,5239988 

*,oo57G 

1,73*93 

1,74*69 

•,000155539 

3,19*9483(1 

1,  *o33278l 

•9oooo17967 

*,6981317 

*,**65* 

1.53321 

1,53973 

o,ooo331715 

3,19921o6o7 

1,**4263*2 

o,oooo25552 

*,8726646 

o,o«>779 

1,2843* 

1,29199 

0,000666151 

3,15937288* 

1,m6*8176 

0,000061589 

1,*471976 

*,*loo5 

•,99*9* 

l,o*499 

0,0*770594 

3,199*9*9*3 

** 

i 

I 

o5«ooo8o399 

1,134464* 

*,*1194 

*,83791 

*,84945 

— ,  — *A*-8-f 

3,19*96*273 

1, *1*34474 

•vooo13o774 

1,2217349 

*,*1487 

*,67299 

•.68745 

*, *114(3665 

3,1939984*3 

1,02228842 

•,eool93436 

1.3*899*9 

*,*1999 

*»5**23 

*,52*22 

*,  *27286599 

3,151893621 

|  nininUkC 

1|M9IOT7v 

0,000339710 

1,3962*34 

*,*31*9 

*,3179* 

*,349o3 

*,(849934*2 

3,14929391* 

1,1*06629* 

TQTALRERECTIOI 

1,4711299 

o,loooo 

*,1*M* 

*>2*oo* 

1, ********* 

3.14*279792 

2,*3242l4l 

*,*•2343990 

ONEGA  3,oooo^*o7 

KAPPA 

o,lo  DELTA  o,l« 

ao* 

THETA 

ALPHA 

BETA 

6ANNA 

RERECTIMFACTOR 

TDAISITFACTOR 

m 

OKU  3,omo,«o7  >tfrt  o,lo  DELTA  g.lMn 

MTA  Aim  KTA  6ANRA  REFLECT I DIF ACTOR  TRAMITFACT8K 

•  o,o*88l  2,o48Bl  2,09762  3,27o96«7*l  l,o**11397  o, 001113899 

M7*53«  0,0*96 o  2, *1615  2,o6!f79  o,ooe559*25  3,2715*M»9  I,o3*911o9  o,ooJ167o?o 

•.3*90*58  O,o5211  1,91901  1.97U1  0,000792132  3,27339*73  1,0*7933*7  o,ool«*6999 

•,52359*8  0,09333  1,79977  1,31399  o,ool429734  3,27317394  1,08*2923  0,001727333 

0,3931317  0,06435  1,543o2  1,3(487  o,oo3Z3ol32  3,279t933o9  1,0*397293  o,oo891293> 

0,3726646  0,07*77  1.2699*  1,34833  o,oo9267079  3,283318399  l,o(4o«798  o,oo43*9929 

1,0*71976  0,10607  0,9*27*  1,0*883  0,039213126  3,282*27*69  1,11893132  0,0091609(6 

l,13*464o  0,13269  0,793*9  o,8869o  o,o8lo38l26  3,27*99*948  l,19o*7973  0,019172338 

1.22173o9  0,1*937  0,53807  0,7174*  0,3*9086997  3,269913*28  l.*o993369  o,o39*97o93 

TOTALREFLECTIOR 

1,26*9359  o,31E23  0,31623  c, 632*6  1 . 0000  3,2630*3499  2,38839909  o,o(o73*93B 


0NE6A  3,0000^(07  KAPfA  l,oo  DELTA  o.ooool 


THETA  AINA  DETA 
0,17*5329  0*00000  19*96 

0,3*90658  0,90000  0,1*79* 

0,9239988  0,00000  0,17321 

0,69*1317  0.00000  0,15321 

0,8736646  0,00000  0,12*96 

1,0*71976  0,00000  0,10000 

1,13446*0  0,00000  0,0*492 

1.22173o9  0,00000  o,o6*4o 

1,30*99*9  0,00000  o,o9176 

1,39*263*  0,00000  0,03473 

1,4839399  o,«ooot  o,ol7*3 

TOTALREFLECTIM 

1,9676343  o,ooo32  o,ooo32 


6AIWA  REFLECT  I  OIF  ACTOR 

0,20000  0,0000033*3  3,1*199369* 
0,19696  0,000003420  3,1419936*9 
0,1*794  0,000002674  3,1*19926*9 
0,17321  o,ooooo3179  3,1*19936*1 
0,19321  0,00000*100  3,1*19926*1 
0,12896  0,0000098*9  3,1*15926*9 
o,loooo  o,oooo(9836  3,1*1992667 
o,o8492  o,oaool3B39  3,1*1992667 
0,068*0  o,oooo21211  3,141992667 
0,09176  0,000037199  3,141992699 
0,03*73  o,oooo82797  3,1*1992699 
0,01743  e,o«o3291 65  3,1*199264* 

0,000*3  1,000000000  3,1*1992692 


TRAISITFACTN 
l,ooooo2*9  o 
l,ooooogto  o 
1,00000289  0 

l.wiinffl  • 
l,oooool3fc  o 
l.waoM  o 
1vmmM  • 
1(mm1396  • 
1,oo-2l4l  o 
l,oooo3733  • 
l,ooool299  • 
Itooo32937  • 

2,000000)0  0 


2,U*992699  2,ooooo>36  c 


lit 


OK  DA  3,  mi 

>V«7 

kappa 

1,**  KLTA  *,**l*o 

TKTA 

ALPHA 

IETA 

6  AIWA 

KEFIECTI  MFACTOK 

TKAISITFACTOK 

• 

0,200*3 

o,2o*lo 

*,**•234152 

3,1419973*1 

1,*m9490( 

0 

•.1745339 

•tlfTot 

0.19706 

*,•*•2419*5 

3,141597234 

1,*m857(4 

0 

0,18796 

*,188*3 

*,*•*367193 

3.141997*4* 

l,***a83*l 

0 

•poom6 

0,17323 

•.17329 

0,00*317334 

3,14199(712 

l,e**33326 

0 

•,(901317 

o,ooo^7 

0,15322 

••15329 

m  mmLOAI 0 

3,14199(2(5 

1,«**42990 

0 

*,0726646 

0,00008 

•.1*54 

•,12862 

0,000969056 

3.1415957M 

l,***6*5lt 

0 

1,o471976 

«,«oU 

•.•9995 

o,l*oo9 

o#oo^64739 

3,141995020 

l,**l*ol«2 

0 

1,130464* 

o,oool2 

0.4445 

•••8457 

0.001365939 

3,141994(71 

1, *014)031 

0 

1,331 73*9 

o»«»l3 

0,06829 

0,06844 

o,oo2127626 

3,141594291 

1.M014425 

0 

1,Jo«9969 

•.••*9 

0,05160 

•••5179 

0,003729964 

3,141593080 

1, *o>75644 

0 

1,3963(34 

•••009 

•,446 

•.•3475 

o,oo84o6248 

3,141993406 

1 ,*904220* 

0 

1,4835399  *,***59 

TOTALDEFIECTIOI 

o,ol665 

•••1744 

0,035219669 

3,141993*76 

1,  *3523694 

0,00001 

mo13 

1.5391040 

o,oo3l6 

*,oo3l6 

o,oo632 

1,000000000 

3,1419920*0 

2,**o*3296 

0,00001 

M0?6 

ONE  (A  3,*o* v*  l>m  1,M  DELTA  *,*1m* 


TKTA. 

ALWA 

IETA 

6AMA 

KEFIECTI 08FACT08 

TKAISITFACTOK 

• 

*,*m5* 

••20050 

o.2oloo 

o,oo233o293 

3,141639352 

1.M340794 

o,oooooo!l2 

0,1745139 

*,o*o91 

•.19744 

•.15754 

o,oo24o7921 

3,141630(96 

1.M256572 

o,ooooooll2 

0,349*698 

*,oo*93 

0,18824 

•,18886 

0,008660566 

3,14163(714 

l,*aO0194l 

o,ooooool27 

0,5235908 

o,*m50 

0,17245 

0,174*7 

0,003163332 

3,141(33439 

1 ,**312303 

o,ooooool23 

0,6901317 

•.•••65 

•.15332 

o,15397 

o,oo443855 

3,141630936 

1,m43547* 

o,ooooool  60 

0,0726646 

*,m*70 

•,12142 

0.12930 

o,co59o2234 

3,141623273 

1,m6*6459 

0,000000166 

1,*471976 

*,**1*1 

0,4949 

o,l**5o 

o,oo99354o6 

3,1416166*5 

1 .*1*1*371 

o,oooooo236 

1,134464* 

o,oell9 

*,•8275 

0,00495 

o,ol4o9349o 

3,14161294* 

1.01425097 

o,oooooo367 

1,22173*5 

o,o*l49 

o,o6726 

o,o6075 

o,o21542158 

3,1416*911* 

1,  *2210942 

o,oooooo254 

1,3*09969 

*,*o2m 

•.•5«2 

o,o93«a 

o,o29795356 

3,1416*5131 

1,03996992 

0,000000486 

1,3962631 

*,«o315 

•,•3175 

o,*349* 

o,o55ol325l 

3,1416*1*34 

1.09919392 

0,000000756 

TOTAL8EFIECTIOI 

1,4711299 

o,olooo 

•,olooo 

o,«2— 

1,000000000 

3.141597457 

2,00*32096 

o,ooooo84o3 

08E6A  3,0000^^07 

am 

1,00  DELTA  0,10000 

TKTA 

ALPHA 

IETA 

(AMU 

KEFIECTI OIF ACTOK 

TKAISITFACTOK 

• 

o,oo48B 

*,3*400 

•.3*97* 

•,*22255149 

3.143*70966 

l,*2306o*4 

0,00001  o93i 

*,1745339 

•,•0456 

*,2*162 

•,3*65> 

o,«23o3*93* 

3,143*72111 

1, *3463942 

o,oooom35 

•,3490658 

•,•0521 

*,1919* 

•,19711 

•,•25570221 

3,143*51992 

1.02719761 

o,ooooll776 

*,5235980 

o,oo568 

•,17590 

*.10166 

*,*3o7*5175 

3,143*1767* 

1,03234334 

0,000012968 

•.6901317 

o,oo648 

•.1543* 

•,16069 

*,*to457«9 

3,14197*065 

1, *4212399 

0,000014976 

*,0726646 

•,•0788 

0,12696 

•,13403 

•,*6*434453 

3,141913*50 

1,  *621 4029 

o,ooooll422 

l,*47197i 

o,oto6l 

•,•9427 

•,lo480 

*,11*9*0332 

3,141043636 

l,112nl39 

o,oooo25116 

1,134464* 

•••1327 

•,*7530 

•.*0865 

*,174304173 

3,l4l0o45*l 

1,1763*464 

o,oooo31564 

1,22173*9 

o,ol654 

•,•5201 

•.97174 

*,357176794 

3,141764493 

1,3594*3*1 

0,000045285 

TITALKEFlECTIOi 

1.2645355 

*.*31(2 

•,•3162 

•.•6325 

l,**a****M 

3,141744393 

2,**3305*1 

0,000075625 

OKU  3,mv«7  IVN 

TKTA  AINA  KU 

•.1745*9  »!w«  *!o!9> 

•.94M5*  •,ooom  *,«1*79 

•.52399*  •,««•  •tol73J 

•,(9*1317  «,mn  •,•1533 

•,•7*646  t,HM  «,«MK 

1,*47177(  «,«mm  •,•!«•• 

1, 134464*  i,mh  •,M*49 

l,2M73o5  •.•oooo  •.wm 

1.3e*99(9  •,«»«•  *,m51« 

1,39(3634  (.mm  *,m347 

1.4*35399  •.««•  •,ool74 

TOTAL  KtFUCTIM 

1,9(7(343  o,mxx>3  •t«oao3 


Km  KLTA  «»mnI 

4AMU  t£FL£CT  I MFACTOS 

o,o3ooo  3,141992444 

o,o!97o  o,oooooS577  i,J4lWW 
•,01979  3,141992493 

o.of7»  o,ooooo3333  3,141992444 
o,ol932  «,«miM  3,14199*9 

•,ol*4  . . 3,14199*44 

0,01000  0,0000^997  3,14199*93 
o,o*49  o,ooool3999  3,14199*99 
0,00684  #,0000*373  3,1 4199*93 
o,oo9ll  otoooo37321  3,141993493 
o,oo*7  o,oooo8293o  3,14199*99 
o,ool74  o,ooo329327  3,141993444 

0,00006  1,000000000  3,141993493 


TIMIITFACTM 

l,ooooo348  • 
l,oooo*94  • 
1,00000*3  0 
l,oceoo334  o 
1,  ooooo4*  • 
l,ooooo<o9  t 

. . .  • 

l,ooo*4*  o 
l,ooo*13l  o 
l,oooo3731  o 
1,000*293  o 
l#ooo33933  • 


6 


0KE6A 


0,00001 


0RE6A  3,ooooi*47  KAPPA 

THETA  ALPHA  IETA 

•,1745339  •!« 0000  •!»197» 

•*349*45!  o.ooooo  o,ol*79 

•,52399*0  «*«mw  •*•1732 

•*4981317  •,«•«•  •**15» 

•*8724444  V°*  •,*U04 

1**471974  •,****•  •*olaoo 

1*134444*  o.ooooo  *,00845 

1**073 o9  o.ooooo  *,**484 

1,3*89949  0,00000  *,**518 

1,39(2434  o,  00000  *,**347 

1,4835299  *.***00  *,*rt74 

TOTAL RE FLECTIOM 

1,5474343  •*  oooo3  eto*aa3 


lo.oo  DELTA 

(MM  REFLECT I 0HFACT08 

o,*0oo*  *,**0**3498  3,141593444 
«*«197o  *.***0*3577  3,14159*^2 
•*•1879  *, 000**2831  3,141592452 
•,•1732  •,woo*3332  3,141992(44 
*,*1532  •,•000*4258  3,141592*51 
o,*tft  a,  *o«o*(*49  3,141992444 
*,«loo*  •.*000*9997  3,141992452 
*,•*849  o, *o*ol3999  3,141992499 
*,0*484  o,oooo21372  3,141992492 
0,0*518  o,**a*37321  3,141992452 
•,oo347  0,00008393*  3,141992(99 
*,**174  o,***329327  3,141992(44 

o,oooo(  l.ooooooooo  3,141992452 


T8A8SITFACT0R 

1,00*0*348  • 
1,1*00*894  • 
1,0000*382  • 
l,—o«.334  • 

1,00*0*424  o 

l.oooo*6o5  • 

1,0000*998  • 
l.ooool 4ol  o 
1,oooo213B  o 
i,oooo3731  • 
l,ooo«8392  • 
l,ooo32932  • 


O0EGA  3,oooe ^**7  KAPPA  lo,oo  DELTA  o,ooolo 


THETA 

ALPHA 

IETA 

6AHHA 

IEFIECTI WFACTOI 

THAIS ITFACTOR 

• 

8,80008 

•,oaooo 

0,02000 

o,oqoo24983 

3,141992644 

oooo2497 

0 

0,1745329 

0,00000 

•,ol97« 

•*oWo 

o,oooo257*o 

3,141992644 

l,#ooo2575 

0 

0,3490(98 

0,00008 

0,01879 

0,01879 

o,ooooS8293 

3,141992644 

l,oooo2829 

0 

0,5239988 

•,00000 

0,01732 

•,ol732 

o,oooo33315 

3,141992644 

l,oooo3338 

0 

0,4901317 

0,00000 

o,ol532 

O,ol532 

o,oooo42585 

3,141992644 

l,oooo4259 

0 

0,8724(44 

0,00000 

o,o!2B6 

0,01986 

o,oooo6o492 

3.141992699 

1,000060*8 

0 

1.0471974 

0,00000 

o.olooo 

o,olooo 

o,oooq99995 

3,111992437 

ltoool oool 

l,l34464o 

0,00000 

0,008*5 

•,••849 

0,000139981 

3,141992692 

1,00013999 

0 

1.22173o9 

0,00000 

0,80&U 

•,00(84 

o,ooo213771 

3,141992444 

1,ooq21378 

• 

1.3009949 

0,0051; 

•,00918 

o,ooo373432 

3,141992(92 

l,ooo37346 

• 

1,3942(34 

0,00000 

•,oo347 

•,00347 

o,ooo83o364 

3.141992644 

I,ooo83o38 

0 

1,4839299  o.ooool 

TOTALREFLECTIM 

•*ool74 

•,••174 

o,oo3312642 

3,141992444 

1,oo33126* 

• 

1,54o7948 

o,oooto 

o,ooolo 

0,00030 

1,000000000 

3,141992652 

2,00000000 

• 

ME6A  3,oooo ,**7  KAPPA  10,00  DELTA  o.ooloo 


THETA 

ALPHA 

BETA 

6AHHA 

REFLECTIOIFACTOR 

TRAHS ITFACTOR 

• 

0,00000 

0,^000 

o,o2ool 

0,000249708 

3,141992692 

1,0*0*4986 

• 

0,1745329 

0,00001 

o,o(197o 

•*01971 

0,000257483 

3.141992692 

l,ooo29769 

• 

0,3490658 

0,00001 

o,ol88o 

o,ol88o 

o, ooo38283o 

3.141992692 

1,ooo2B3o3 

• 

•,92359*8 

o,ooool 

•••1732 

o,o2733 

•vooo333o58 

3,141992(99 

1, ooo3333o 

• 

•,49*1317 

0,0000* 

o,ol532 

•*•1533 

o,ooo425795 

3,141992644 

1,  ooo42592 

• 

•,8726(44 

0,00001 

•,01285 

o,#12B6 

0,000605*33 

3,141992644 

1,  ooo6o523 

• 

1,0471974 

0,0000! 

0,00999 

0,01000 

o,ooloooS38 

3,141992492 

l,oolooo99 

0 

1.134444* 

0,00001 

0,008*4 

0,008*6 

o,oo14o2HB9 

3,141992699 

l,ool 4o22i 

• 

1, 22173o5 

0,00001 

o,oo683 

0,0068* 

o,oo2144o22 

3,141992444 

1, 00214419 

• 

1.3o89949 

0,00008 

0,00516 

•*••511 

o,oo3756218 

3,141992692 

1,00379(38 

• 

1,3942434 

0,0000! 

o,oo345 

•,oo347 

o,oo8422511 
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